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E  ] 


Le(5torL 

Etuflos   amhorer,   feientiarum 

^arentes  y  ahi  interitu  fatvos 

fr^ftari ,   pflerorum  intereffe 

videtur  y  ne  ingrati  audiant. 

Neque  tametfi  qune  continent  fleraque  no- 

vif  artificiis   vel   prompius  elici  y    vel 

concipus  aHrui  poffint^  fru&u  penitus  de- 

ftituitur  illorum  le&io.      Nam   am^num 

imprimls  videtur  quihus  h  fundamentis 

fantum  in  faUigium  eve&a  funt  fcierjti£ 

dijpicere ;   tum  baud  inutile  fuerit  degufta- 

refontes ,  e  quihus  cunBa  ferme  recenti- 

orum  inventa  dimanarunt ;  iftorum  qmppe^ 

perquam  ingeniofas  atque  fuhtHes   perfe^ 

quendo   vel    ^mulando   methodos  borum 

emicuit  induHria,     Torro  fincerum  demon' 

A     2 


C   ] 

Hrandi  gtiUum  ac  peritiam  non  alinnde 
quis  ofinor  felicius  hanferit ,  quhm  ex  iis , 
quorum  in  tbeorematis  deducendis  priecifuds 
relucent  folertia  ac  elegantiay  quas  nt 
nemo  tranfgredipoffit ,  ita  vix  ajfequi  quif- 
quam  valeat  ah  illorum  Scriptisperegrinus : 
Vt  taceam^  cim  a  fofteris  h^c  fcripta  fuis 
firmandis  prtsfiernantury  allegentiirque  paf 
fimy  illorum  referre  qui  b(£c  ftudia  tractant, 
ea  pr^Ho  ad  manum^  nh  dicam  ad  unguemy 
babere :  Id  ut  prompte  tibi  fuccedat  ^  e^ 
quam  exiguo  impendio ,  pr^flitura  videtur 
h^c  editio  ;  faltem  pr£  illisy  qutne  enormi 
jHxta  mole  fj^iff^  ac  pretio  car^  haBenus 
proftant ;  fin  h(sc  nibilominus  dijpliceat , 
det  ille  quafo  tibip^nas^  qui  amicitia  pr£* 
potenter  ahufm^  me  nequicquam  reclaman- 
te  y  protrufit  h^c  crepundia ,  luci  public^e 
minime  nata  vel  debita.        Vale. 


^^  'i£^£2^&2ift2«C2^ft2acSSiftSaiig5ifei  jEijl£s:S 


Brevitatis  gratil  notx  quaedain  adhibentur ,   quaruni 
hic  fubjungitur  interpretatio. 

A  -1-  B ,  hsc  efl    A&B  fimul  accept^, 

A  —  B,  A,  dimpta  B. 

A  —  :  B ,  difereMtia  ipfarHm  A ,  d*  B. 

A  X  B  ,  A  mHltiplicAta  ,  vel  da^a  in  B. 

/^ 

•jT-  A  divifa  per  B  ,  vel  app/icata  ad  B. 

A  =  B  ,  A  iCjuatHr  ipft  B. 

A  cr~  B  ,  A  i^ajor  efi  cjH.im  B. 

A  "^  B  ,  A  minor  eji  ^uam  B. 

A.B::C.D,  h.  ad  )i  eandem  rationem  haht,  qnam  C  a-d  D. 

A,  B,  C,  D  -T-f- ,  A  ,  B  ,  C  ,  D  fnnt  continne  proportionales. 

A.BiZ~"C.D,  Ax^B  majorem  rationem  habet^  (juam  C  ad  D, 

A.B^^C.D,  A<jr^B  minorem  rationem  habet,  ^nam  C  ad  D. 

*    T>   I    p   T\. —  ?M.N.  iJ^riowr/ AadB,^      ^^*/"    2ratione  M 
A .  D  -  -  v^ .  u  ~  J.    .    ^    ,  p.  -    V  excednnt    \      .  ^t 

— I  f^  C7*  C  ad  U  compofita  h  i  r  ■        <  a   ad  N. 

~->  ^■'        ^deficwnt  ay 

A  q  ,  ^Quadratum  ex  A. 

V  A ,  Z4f  «rf ,  z/W  radix  qMtdrata  ipftu  A. 

Ac,  CnlfM  ex  A. 

-j/  A  q  -f-  B  q  J  Z/4/W  compofiti  ex  hc\  er  B  q. 

Reli^HOi ,  fi  <ju<t  occmrunt ,  abbreviatMrat  LeEiorfacili  conjeBnra 
eapiet ,  prefertim  in  analjf  tantillum  verfattu. 
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ATqtii  eos  fpiritus  Archimedes ,  ea^/^  altitudifiem  in- 
oenii ,    tantdfque  pr^ceptorum  dtvitias   tenuit ,  ut 
quumper  ea  nomen  atque  opimonem  fibt  paraviffet  non  hu- 
mandi  fed  divin£  fcientix  ,    nullum  de  his  relinquere  com- 
mentarium  fijiinuertt :  veriim  tlla  in parandis  machinamen- 
tis  induflrta^  atquc  adeo  cmnt  qu£  ad  nfum  fe  applicaret ,  e^ 
adutilttatem^  artepro  humilt  cr  fordtda  repudiata^  in  iistan- 
tum pofuertt fiidium  ftium,  qtupr^clara  ^  eximia  per  fe,  ne- 
que  ullt  adfirtcia  neceffitati  effent ,  non  conferenda  qiiidem 
cum  alii^^fed  qux  certamen  excttent  cum  materia  demonfira- 
tioni ,  quum  tlU  mole  ^fpectc ,  exquifita  h£c  certittUine  ^ 
vi  excellat  tncrtdihilt :  neque  enim  tmplicatiores  in  geome' 
tria  (^  contortas  rnagts  quxfitones  ,  tn  fimpliciortbtts  Itquidio^ 
ribufque  confcrtptas  elementis  inveni.ts.       id  dexteritati 
illius  ingentj  a/ij  attribuunt :  aIij  ad  /ahvrem  referendum 
futantpottus  indefattgatum ,  qno  quidvis  eum  efjicere  veri- 
fimi/e fit  facile  6^  cit/afudorempotutffe,     Namf  qudtras^per 
te  non  tnvenias  demonjirationem  i//tus  qu<efitonum :  libt  di- 
dicerisy  potutffe  ptites  te  eam  ve/  tua  fponte  inventre ,  ade9 
firata  efi  via  atque  expedita ,   qu£  ad  id  qttod  intendit  de- 
monfirare  perducit.     U.uare  non  funt  rejicienda  i//a  qu^  de 
eoferuntur  y  a  ftta  quadam  ^  fami/iart  Archimedem  per- 
pctuo  demu/cttum  Sirene^  i^  ctbi  ob/ivifci  e^  corporis  curam 
re/tnqucre  fo/itum  :   quumque  raperettir  fubinde  invitus  ad 
wfJcndumcorpus  cr  ad  ba/neum  in  foco  fguras  geometrtcas 
exarare :    6"  ^^^  ungcretur ,  dticere  digtto  /ineas ,  tanta  ■ 
i/Um  du/cedtne  artis  captum  dr  revera  inflammattm  ft^ijfe. 
Quum  atftem  mu/ta^  ^pr^clara  inveniffet ,  dicitur  ab  ami^ 
cis  c^  propinquis  petiffe  ut  vita  defun^i  cy/indrum  fph^ram 
comp/ecientem  fepu/cro  imponerent ,  infcribcrentqtie  propor- 
tionem^  quatenus  fo/idum    continens  excedat  contentum^ 
Atqueis  Archimedes  qtmm  effet  ^  invi^um  fe  urbemque  ^ 
quantum  in  tpfo  effet ;  prafiitit» 

P  LU^ 
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Trtu  too't<vp  «totfAiTsTt'  ,  *?;*'  rtt^  71«]«  71»  i^rx^atvtif^  Tr^cty/Mtmef-v 
nyy,niii!^^   >      &ii«7?i    y£t|o9l<&Ea     ^'jct    ttw'*     rtuT?     (piAfi7?/yi«ti'  ,     ei< 

0','TA    Wit    AhXolf  y     itlV     cAt*    «Ofi^*»'!!*   «)<df     7^''   JaIo»  TM*   ii75(/Vi'^<  ,     T^  /mV* 

tO  ^i;4^{  Jtj  n  Ket^<^  ■,  i^i  ^  -dw  Aif./iCndM  yjiu^  7:!a<'  JiuJAinv  JTrtf^tn 
mfi-^^u^^/ilt.  •1'*    >*5  ^'    fi'   yiu>^iT[i(i   ^XiTTHTi^f    i^    iScyu7>'j«<  vzr»~ 

•i  fxii'  <i^*fv1^  7K  eivS^s^i  ^oTiTdovffJVjoi  Ji  viri^QoKii  mi  Tnvn  royLi^ova-iVi 
^vmi  •tTinx.iy{k'vo  x^  'fitJi'ai  •xct^-rr  «fl«>w<  yAyvivA:.  l^nTvv  /-ij;/  ja^^  ouic 
<W'  rjf  «si''^i  Ji'  etjT»  T^'  ^'<r^^/;/ 5  Afui  /k  Tnfiedil^i  ThAftnv^  JO^a  t« 

*<tV  AWTcV  MJiiiv,  OVTV  hiitf   UoV     AyiV    £,  7A)ifixi>  Im    TD   J^iCVt!fjSf)OV,    CV" 

wwu  ooVi  dmi-nmt  7U{  tPu  <tur«  As^/ixit^otf  2JiV  ,  a<  vSxr*  eUiiA:  J^  T.V&' 
iC,  craueiJUU  •SexyftV-'^  a«»  o-^flcu©- ,  £AtA«5B  ^  J-inu  «a,»  5«_,*Ttl<t(  9tu' 
fJ^AT^  l^iXiVtV  ^ict  J\  TtSl^/Ji  «AK«'f«V©"  Sw'  a.hnufxA  Kj  AooTfcy,  tl' 
7ai'f  i^JiiAn  t^apv  ^AyLATA  T^  ytv{JutT}imv  ^  v,a.i  t«  (nJ/jLArQ'  aATi- 
At/wfuj^ou  cT/w^i  Tw  c/ltHTt/^Afl»  }^A'U(n'< ,  vzyo  >'A>Mf  pejaATi;  m^Tv^i  av  ly 
fiOvsiKtrrjQ-  aKs^f.  7ro>;i^^  Jii*  ;j^   XAXa';'  (jt'i€T«f     ^c;*!'*^  AsytTiu  ^ 

flAofl'  A-3^^c6i  X<tl  ^ff6>'fir«t',  JtTW^  etUT?  p€T«t  Ttw  TSX^jCtIu.*  ^r»!- 
Olfctf^.v  rr~  Tiif»  Ti'}'  «SwAa^^i/evret  tLu;  fffcuftf  IvTii  UfiKivJfoV  fh[£^~ 
•vJayrW  <?•  Ao^v  'f  \^  /*}'i  7«  'Gfeif;\oi'7t^  f^jeoj  ^p3f  tj  <ac4t^(^ov 
h^l^^J^i  fjff^''  »v  tvkSt@-  ^of(^®*  aniJnTiv  tAJriv  71   koW   t^   rwAij' 

JfToV  «f*    ioMTU    i^ltpvKAliV, 

ARCHI- 


c« ; 
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ARCHIMEDIS 

De   Sp  Hi^  r  a  Sc  C  yli  ndro 

LIBER    PRIMUS. 

Archiniedes  Dofiibeo  Salutcm. 

ANtea  quidem  mifi  quac  contemplando  invenimus, 
ipiurum  adlcribentes   Demonftratiunes  ^  veluti 
^uod  om^is portio  comprehenfajub  re£ta.  UneA,  (^rC" 
^Lingtd:  Corti  fectione  fefquttertix  efl  triangtdi  ha- 
hentii  earidi  ?n  b..fim  acportio,  d^qualemque  altitndtnem,    Jam 
quorundim   incidentuim  Theorcmatum  elaboravimus 
Demonllrationes^quae  ibnt  hujulrnodi.    Primo  quidem 
quo.l  Soh.ar.^  fupe^fcies  qualrupla  fit  maximi  circult  eorum 
qui  ///  'p  a  funt.  Sccundum  vcro  qttod cu]ufque portionis fpha-       ^ 
rx  [upe^pciei  ^qualis  efl  ctrculus,  cujt^s  radit^  <equatur  relL-e  a 
vertice  portionis  ductx  adperipheriam  circuli,  qui  bafis  eflpor- 
tionis :   ad!iiX:c,  cftwd  omnis  fph^erx  cylindrtis^  bafir?  quidem  ha-  ^^*"^  </«/'>•/«•. 
bens  eandcrn  maximo,  eorim  qui  tn  \phxra  jtmt,  ctrculo,  aLtttu-  i^^^  ^  Tavm 
dinemvero paremdtametro fphjerx^  cumipfe  fph.er^e  fefqtdal-  'jU'  tIJ^^^uVh 
terfit,  tum  jttpcrficics  ejtis  fupc^fciet  jphdtr^fefquialtera.  Ha;c  ""^^^il^l^Li' 
quidem  natura  prnecciTcrant  circa  di(5las  figuras  demon-wae^fWT*» 
Irranda,  nec  tamcn  abiis,  qui  ante  nos  Geomctriae  incu-  ^'^  i-ifpnf 
ueruntanimaaver'a  iunt-  ut  mteiliget  quiiquis  circa  ,5^^,^^^- 
has  iiguras  propofita  theoremata  cum  demonflrationi-  ^t^itii^  m>i' 
bus  contulcrit.  *  Sicut  &  recepta  multa  eorum,  qu^  JEu-  J^^fj^trl,'^^ 
doxu^  circa  Solida  fpeculatus  eft  •   veiuti  qtiod  omnis  pyra-  vovu&ivo;  av" 
mistertiapars  efiprtCmatis  bafim  habentis  eandem  cumpyra-  ^proKoJ^^le' 


3  DeSphdcra^  Cylindro  Lib.  i. 

mide,  (^  farem  altitudinem :  quodque  conus  omnis  fitUriplu^ 

eji  Cyltndri  baftn  habentis  eandem  eum  Cono^  ac  aequalem  altt- 

tudimm  :  quippe  cum  etiam  haec  ex  iiatura  rei  priiis  in- 

eflent  hifce  figuris,  etfi  complures  ante  Eudoxum  futrnnt 

Prt  •a  mvrav  haud  contemnendi  Gcometr^c,  contigit  tamen  ea  aboni- 

li^  lego  ^iTw  nibus  ignorata  fuilFe,  neque  perfpe^fla  a  (^uoquam.  Lige- 

mvm/  (tlvoit'  ^^^  autem  illis,  qui  potermt,  circa  hsec  dilpicere.  Ex  nfu 

quidem  fuiflct  &  vellem  hsc ,  adhuc  fuperilite  Conone^ 

Pro  rnvun  Ugo  edita  fuilTe :  hunc  enim  arbitramur  imprimis  idoneum 

rmf.    ^       fuiffe  haec  expendere.  &  appofitam  de  iis  fententiam  pro- 

Bjo^auniijego  ^Q^^^,^  bonum  fadum  vero  ccnfentes  etiam*aliis  Mi- 

*AAo/f.         thematumy?//^.'ry7^  &  pentis  impertire,  mittimus  tibi  De- 

monftrationesadfcribentes,  dequibus  fas  erit  iis,  quiin 

Mathematicis  verfantur,  difpicere.     Vaie.. 


A 


Dfciibunturprimo  tara  Axioraata  quam  Adfumpta  ad  dcraon- 
Arationes  ipforuni. 

Dcfinmo-4£S  &  Hj/pothefcs. 


Fig.i; 


I.  Suntquaedam  in  p^ano  lineje  curvx  taminatae,  quae  fllarum- 
terminos  conjungcntium  re<n:arum  vcl  totae,  ad  eafdem  partcs  funt,  vel 
nihil  habent  ad  alteras. 

Scholiun^. 

Linex  curvae  (ve\  flexa?,  KtiMTru'>^t\(y^f[/.}j.'^<:)  nomfne  deflgnatur 
nontantum  lincaubique  continuoquecurva,  fed  &  quomodocunque 
inflexa  ;  feu  mixta  e  redis  &  curvis ,  feu  tota  e  rcdlis  compofita> 
Quomodo  perimeter  figurae  cujufvis  reflilineaE",  vei  ejus  quaxunqua 
pars  angulum  incUiden?,  eft  linea  x«^7rg'A»f.  Siquidem  rec\e  EntociHs., 

•IfcOV  «y  on  Krt^^z-jAcyj/f^/^fcia,- itet-^e/BJ^i  aV^wfTwj  Jio*?//^V  J)  ia!V)ig,(,Yt  a- 

aafjiVv^lujlvcf/A^^^.u.  avSi  y^dLjji^fjji.^  Iv  z^m^^iifaf  t  iTma-Ay  Qujjx^rjoi/.ifijj  , 
u^  y-avi^lijyiia-'  c^y-ni-nu  &c.  Kujufmodi  vcro  curvarum  aliquas 
adfnmitvelrorasad  eafdem  re£^arum,  qus  terminos  irfarum  connc- 
dunt,  partes  jaccre,  vel  falrem  nihi!  ad  diverHis  fitum  habere.  Sit  ex- 
cmploperipheria  circularis  ABC,  cujus  terminos  connc(flat  re^a 
A  C,  liquet  totam  lineam  A  B  C  fupra  redam  A  C  attolli  ad  partes 

B. 


De  Spb^rac^  Cylindro  Lib.  i.  si 

B.  Sin  accipiatur  in  chorda  A  C  pundum  D,  linea?  mixtas  D  A  B  G 
pars  quidera  aliqua  A  B  C  versus  pattes  B  fupra  C  D  (rernwnos  D,G 
conneftentem)  jacet,  alia  pars  A  D  fecundum  ipfam  C  D  protraftani, 
(k*7-'  'ojjtUjj  in  fequenti  definitione,  hoc  efl  ita  ut  ei  congruat)  fita  cft, 
nuUa  vero  pars  intra  C  D,  ad  partes  ipii  Bcontrarias,  dcprimitur. 

J I.  Ad  eafdem  vero  partes  cavam  appello  ejnfmodi  lineam,  iT]*^*gott^'(expk^ 
qua*fumptisutcunqueduobuspun6tis,  quae  iis  interjacentredae  vel  ^*^"'")^*''''**^»- 
otnnes  ad  eafdem  linca?  partes  cadunt,  vel  aiiquae  quidera  ad  eafderaj^^^^ft^praip^' 
quafdam  vero  fecundiim  '^'ipfam,  fed  ad  diverfas  nulla.  "^* 

Schel.    Huic  inteliigcndae  fubobfcurae  definitioni  refpiciatur  &  ex-       -^ 
pendatur  anteccdentis  huic  praeftruf^ae  hypothefis  explicatio  ;  cui  tan- 
lum  adjiciam  cert-um  effe  cavitatis  in  eafdem  partes  continuatae  fig- 
num,fi  nullaret^a  lineam  pluribus  quam  duobuspunftis  fecet. 

III.     Haud  abfimiliter  funt  quxdam  fuperficies  terminat^e,  non  ^ 
quidem  ipfoc:  in  plano,  fed  terminos  '♦"habentes  (fuos)  in  plano  ;  ^    f^'^  ^X^'"'* 
plani  in  quo  tcrminos  habent,  vel  tota;  ad  eafdem  partes  funr,  vel        ^  "^  *- 
nihil  habenr  ad  alias 

I  V.  lii  eafdem  vero  cavas  ejafmodi  voco  fuperficics,  in  quibus  Ci 
duofumanrur  paiidaj  quae  punftis  interjacent  reOx  vel  oranes  ad  eaf- 
demfuLernciei  parces  cadunt,  velqiiaedara  ad  eafdera  ,  quaedara  vero 
fecundu;!!  illa,^,  in  diverfas  autera  nulla. 

Scho/,  Q^i  primas  duas  capit,  has  intelliget  hypothefes  nullo  ne- 
gotio. 

V.  SeEtjrem  vero  foHdum  appello,  quando  fphaeram  conus  fecat 
verticem  habens  ad  centrum  fphacrac,  comprchenfara  figuram  tura^ 
coni  fuperficie,  tum  a  fuperficie  fp^serae  intra  conum. 

Ut  (i  B  A  C  fit  conus ,  cujus  vertex  A  centrum  fphar rae  •  figura    Fig»  2, 
D  A  E  eontenta  fuperficie  conica  D  A  E,  &  fphacrica  fuperficie  D  E, 
erit  feftor  folidus. 

Fit  vero  fedor  folidus  D  A  E  cx  rotatu  fe£loris  circularis  D  A  Z 
cirea  radium  A  Z  ;  pofito  arcu  D  Z— Z  E.  unde  aliter  definiri  poflit.  - 
Nota,  quod  detrado  feftorc  D  A  E,  refiduum  e  fphaera  D  X  E  fub- 
inde  >tct7£t;)iP>i57/^j  dicatur  Sector  fphaericus,  hemifpherio  raajor.  vid, 
fchol.  y  I ,  hfijm. 

VI.  Rhombum  verofolidum  vozo,  quando  duoconi  eandem  ba- 
fim  habentes  vertices  hab.  ni  ad  utramque  partem  plani  bafis,  ita  ut 
ipforum  axes  in  direftum  jaceant,  ab  ambobus  conis  compofitara  fi- 
guram  folidara. 

Talis  eft  figura  B  A  C  D  conjflans  duobus  conis  B  A  C,  B  D  C,    Fig^  3«  ' 
quorum  comipunis  bafis  efl  circulus  B  C,  &  axis  A  D  tranliens  per 
ccntrum  E.  B  z  Haec 


*;  Ve  Sfhdcra  &*  CyUudra,  L  i  A.  i. 

""  Hxc  autem  adfumo. 

y^xiomata, 

I.  Linearum  eofdem  terminos  habentium  roinimam  efTe  reL^am. 

II.  Aliis  vcroiincas  (i  in  eodem  pUno  cxillentcs  eor<)em  ccrmi- 
nos  habeant,  iniqualcs  etVe  ;  quando  lcilicet  atnbsc  ad  ejfdem  partes 
cavae  funt,  &  velunatota  comprchenditur  ab^^^altera,  6c  arcLtaeof- 

*  deleo  cif»?*- jcmcum  i.»a  terminos  h.ibente,  vcl  aliqua  comprchenduntur,  aliqaa 

'''*"^'  vero  communia  habet ;   &:  minorrm  clk  iliam  qux  compieiicnditur. 

r-j  Sint  excmplolinex  A  C  H,  A  D  E  B,  hilcc  conditionib.is  {.rardicT  - 

^*  ^'         quod  nemjic  lunt  in  eodem  plano,  6>c  cofdcm  tcrminob  A  B  habcnt,  6c 

ud   cafdem  partcs   crx  funt ;    d:  A  C  d  tota  comprehcnditur  ab 

A  D  £  B  &  rc.ta  A  B,erit  A  C  B  minor  quam  A  D  £  B.  kf  m,  linea 

mixta  Z  A  C  B  minor  cll  linci  Z.  A  D  £  B,  quia  L  A  commLjnis  eQ,& 

reliqua  A  C  B  comprehenditur  ab  A  D  E  B,  ut  prius. 

Hoc  pronunciaium  ab  hditoribus  hidenus  acceptum  eft  pellim.c  . 
in  duo  quippe  difcerpuntjunum  vcritace,  alterum6c  fcnfu  calium.  Vi- 
dc  Rivaltfrm,  &:  flupc. 

III.  Simiiiier&  fuperfickrum  eofdcm  terminos  habcntium,  /j 
in  plano  termmus  habcant,  minorem  eflc  quar  plana  cih 

IV.  Aliis  vcro  fupcrHcici  etiam  cofdcm  tcrminos  habcntes  (i 
in  plano  fiacterrain.',  inarqualeseffc,  raodolint  amba;  ad  eafdcm  par- 
tes  cav.r,  &  vel  una  fui:erncie5  tota  comprehcncitur  ab  altera,  &  a  fu- 
pcrficic  cofdem  cum  ipfi  tcrininos  habcnt'-^  vvl  aliqusr  f  par^csj  com- 
pichcnduntur,  aiiquas  verocommunrs  habet :  &  majorcnj  e(lc  iliam, 
quae  comprehenditur. 

kidennSc  hoc  Axioma  perquam  ineptc  vSc  abfurdc  dilpertitur  in 

dyo.     Caetcrum  li  fccundum   probc  percepcri?,  ctiam  hoc  laciie  afTe' 

qucris.    Luccm  focnerabuntqu.x  infra  farpiu^  occurrent  Exeropla. 

*  le^o  yiiilov        V.     Quinetiam  ina-quaiium  linearum  &  i..arquilium  (uperficie- 

proiMiTa.iu.     rum^acinafquiliumfohdorum^^^iiiajus  cxcedrre  minus  to  quod  iibi 

V«/iibihomo-  (aliquotic; )  adjunclum  fuperare  po/L't  delienainm  quodvis  *ad  fc  ra- 

cjmp^i-ari^pof-      ^\^^^  ^'^^^^  ^  ^  ^'".^^™  ^  B  exfupcret  linca  B  C,  linea  B  C  roties. 
liint.  accipi  poreft  (feu  tahter  multi^  licari)  ut  quamvis  imeam  (puta  Z  C) 

*vtl  IV.         esc>:dat.  Sequicur  ex  '*"dei.  V.  Elemetjri  V. 
Hilce  iuppoliii'. 
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*  ?rop.  U 

*  Perpram 
Sicirculo  (A  D  F)  wfcnUtir  poh^&mm  (A  B  C  D  E  F>  HaHet  U-  ^"^'  ^'°"""' 
jcn^tipoljgonipeymetrHmniinortm  ejje  circuitpeytrihcnii,  tur.      .:?;T 

Nam  fingulum  latus,  ur  A  B,  minus  cfT:  arcu  (A  B)  quem  fubten-» 
dic ;  &coiiiecjiienter  limul  omniilacera  arcubus  /imul  omnibus  mi*    ^'S*  5^« 
nora  runr,hoc  eft  tota  perimeter  polygoni  tota  circuli  peripheria.       '  ^*^'  '"^"^' 

CoroH,  I ,  Eadem  piane  ratione  quomodocunque  divifo  arcu 
quoiibet  (AD;  5c  ductis  fubtenfis  (AB,  BC,  CD)  j  torus  arcus 
omnibus  fuocenlis  maj  Jr  eft. 

Com-il.  2.  Sinus  rcdusarcu  fuo  minor  eft,  hoc  eflacentro  Z 
chidta  Z  V  X  ad  A  B  per^  endiculari ,  eft  A  Y  "D  arc  A  X. 

lS[amAVB(i  A^)-^AXB(2  AX). 

Vrop,  1  /. 

Si  circA  circulwn  ( A  8CDE )  dcfcrHfatHr  folygonum  ('MNOPQ),     Ffg .  ^, 
foljgini  circumfcriftt  perimeter  circuli  perimetro  m^jor  erit. 

Nam  linea  compofita  A  M-1  B  M  major  eft  arcu  AB,  &  B,N  -|-  ^  "**-  ^"J- 
C  N  majorarcu  BC  ;  ac  ita  de  cartais :  quare  tota  circurafcriptas 
figuraeperimeter,  tota  circuli  periphena  major  efi:. 

Corol.   1 .     8im  li  ratione  qaomodocunque  divifo  arcu  quovis,  cir- 
cumdudx  tangcntes  arcu  toco  majores  funt. 

Corol.    :.     Tangens  arcu  fi  •  major  efl,  nempc  duflis  ZA,Z  M, 
cftAMcrAY.    Nam  AM  +  B  M(2  AM)  crA  YB  fzAY), 

Frop.  IIL 

Datis  inabtts  magnitHdinibn^  in£<jualibiu  (A,  B),  poffibile  efi  dnai    pjg.  yl 
reEi.u  i>i£quaUs  invemre^ita  ut  mtij  r  re^a  ad  minorem  habeat  minQ- 
rm  ratto/em)  quam  majormagftiruatf  (A)  admimrem  (B). 

Multiplicetur  A— B,  per  numerum  aliquem  (puta  N)  donec  pro-    ^^  ^^., 
du£^amagnitudo,quam  voco  X,  exfuperet  B,   tum  a(Tum|)ta  quivis 
reaa  R  ,  iit  U.  S  :m  .  N  ::  A— B.  X.  Dico  R-KS  ,  &:  8  ede  Jineas  ,^„^,. 
quacfitas.     Nara  ob  B  "T3  X ,  erit  A— B.  B.  cr~(A"B.  X  ::)  R.S.    3,5, 

unde  componendo  erit  A.  B  CT"  R-j-S.  ■S :  J-U^-f» 

Prof, 
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prop:  iVi 

p.  -  j.  'DAtis  dtiiib-M  magvltudlnihus  i'i£cjUAlihui(^k^'^')&  circufo(CDE¥\ 

*        P^ff^  c/Vr«/o  fohgontim  iysfcrihi^  alitid^jue  circumfcribi^  ita  ut  circum- 
^*         fcripti  lutiti  ad  iatuf  infcripti  miKorem  ha^eat  rdtioMem,  quam  mag>:i- 
tudomajor^A)  admimrem{^), 

a  3  hu]ut:  »Fiat  O  P.  O  Qj :  A.  B.  &  defcripto  fuper  O  P  fcmicirculo  adap- 

b  I.  io.«/.  tetur  O  Q^  <&:  conjungatur  P  C^  tum  ^  bifeceiur  circumferentia 
C  D  E  F,  6c  ejus  femi/lis  D  C  F,  &  hujus  fcmiiris  C  D,  ac  ita  con- 
tinuOjdonccangulusDG  K,  fcmiiTisanguli  DGH  (it  xqualis  angu- 
lo  P  O  R  "~r3  ang  F  O  Q.  pct c]uc  K  ducatur  tangens  L  M  occurrcns 
radiisG  D,  GHprotra£\isin  L,M  ;  tum  conjungatur  D  H.  a  bifc- 
clioneliquet  reciam  L  M  latus  efTc  polygoni  circulo  circumfcrij^ti- 
bili?,  (Sc  D  II  latus  polygoni  infcriptibilis.  Jam  ob  angulos  D  G  N, 

ctottff.  KOQj  pares,  &:  angulos  G  N  D,  O  QJl  reftos,    crunt  trigona 

.   pj.3        DGN,ROarimilia.    quare  G  D  (G  K).  G  N  ::  O  R.  O  Q -d 

i;'j.  '■  '  OP.OQ^  atquiGK.GN::LK.  DN  ::  L  M.  D  H.  ergo  L  M. 
DFI^-TjCOP.OQj-rj)  A.  B.  £>^E,F 

Prop.  l\ 

JRutfM  fi  fuerittt  du£ma£)iitudi>tes  iMijualeSj  &  fe^or  poteft  cirCA 
[eEiorem  pohgomm  defcriifi,  &  aliud  infcrihi^  ut  latm  circumfcriptl 
adinfcripiilatti': mittorem  hahet  rationem^  qukm  major  magnitudo ad 
mifJorem. 

Eodem  plancmodoconficitur,  quo  antecedens. 

Prep.  VL 

Fiff  I  o*  "^**'^  circulo  (Gj  hinif^ue  magnitudinihus  in<t<jualiht4^  (A,B),  cir- 

11  culopoljrgo^umcircumfcrihere,  &  aliudinfcribere^  ita  ut  circumfcrip- 
tnm  adinfcriptum  mincrremhaheat  rationem,  qukm  major  magnitudi 
(Ji)ai  minorem  (B), 

a  3  hnjm.  *Fiat  linea  X.  Z  "n  A.  B  ;  &  inter  X  ac  Z  reperiatur  media  pro- 

l»i3<^.  portionalis  Y;  *=  tum  circulodatoinfcribatur  polygonum,  aliuJque 

c  4  hu^ui]       circumfcribatur,ita  ut  hujus  latus  L  M  ad  iliius  Jaius  D  H  minorem 
habeat  rationem,  quam  X  ad  Y.  Dico  fat^um.    Nam  ratio  LM  ad 
ilw.  jo.^.     pHdupiicata  *^  (hoc  eft  ratio  figurae  circumfcripiae  ad  infcriptara) 

rainor 
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ininor  ed  ratione  X  ad  Y  duplicata,  hoc  eft  ratione  X  adZj  quje  ml-  <"*«A 
nor  eft  ratione  A  ad  B.  ergo  taiflura. 

CoroUarium,   Prop.  VII, 

Quin  rimilitcr  demonftremus,  quod  duabus  inarqualibus  magnltu- 
dinibusditi?,  «Sc  feftore,  pofHt  circa  fcdorem  polygonum  defcribi,  & 
aliudei  fimileinfcribi,  ita  ut  circumfcriptum  ad  infcriptum  minorem 
raiioneai  habeat,  quam  major  raagnitudo  ad  rainorera. 

Lenimd,  Prop.  VIII. 

ManifeftumiSc  hoc,  quod,  fi  detur  circulus  vel  feftor,  <Sc  fpatiurn 
aliquod,  pofTint  circulo  vel  fe£lori  polygona  sequilatcra  infcribendo, 
(Sc  adhuc  continuo  reliquis  fegmentis,  fuperelle  quacdara  fe^menta 
circuli  vcl  fedoris,  qua?  minora  fint  propofito  fpatio. 

*  Haec  enira  tradiu  funt  in  Elementis.  *  vid.  i.  n. 

Prop.  IX, 

Eff  AHtem  demonflraudMm  cjUad  &  circuh  dato  (^vcl  feUore')  (A)  &  *hoc  e^excefM 
fpAtio  (  B)  pG/pt  circumfcrilyi polygomm  circulo  (velfe^ori)  ,  *  ita  HtP°fys°"^f^^P'^'* 
rdicia  a  circnmfcrijtio»e  fegmenta  mimrafint  datofpatio-  cinulum. 

*  Circulo  figura  circumfcribatur,  quam  voca  C ;  &  alia  infcriba-  a  6  huptt. 
lur,  qu2e  vocetur  I,fic  ut  C.  I  "T3  A  H-  B.  A.  Dico  faftum.  Nam  ob  l>?-  ^x.il 
Atcr-I;  'erit  C  A-5  (C  I''-:^)  A^|-B.i^.  unde  dividendo^^'^- 

C  -  A.  A  -n  B.  .^v'  adcoque  C— A  -n  B.  ergo  faaura.  ^  "^"y^ 

Prop.X. 

Si  com  Ifofceli  ( V  A  X  B  Y  C  Z)  infcrihatnr  pjramis  ( V  A  B  C)    Fig.  i  r* 
dtjailateramhabeyjs  ' afm(^h^C)^  fuperficies  ejns^  excepta  hafe^  a*  IJ. 

{jHiitur  trianguh (M  N  O),  hahenti  cjuidem  bafin^^^O)  atjua/emperi' 
metro  bafis  (A  B  Cj,  altitudinem  verh  (M  N) perpendiculari  (V  D) 
Hejnijfje  d  vertice (V)  ad  h^fis  umm  latu^  (A  B  ). 

-  Namducantur  VE,  V  F  etiarn  lareribus  BC,  CA  perpendicula- a  %«i^j'     • 
re5,(Scquiatriangula  AVB,  BVC,  CVA  fibi  mutuo  «  xquilatera 
runt,*erunt  perpendiculares  V  D,  V  E,  V  F  inter  fepares.  ergo  tri- 
angulura ,  cujus  bafis  xquatur  ipfis  A  B,  B  C,  C  A  fimul  acceptis,  & 

altiiudo 
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bj8r.         altltiAlp  uni  perpendiculiriura  V  D,  ^»  aequatur  triangulis  A  VB^-i 
c  (iH/f.^  hyp,  B  V  C  -I-  C  V  A  j  '  hoc  cft  triangulum  M  N  O  xquacur  lu^  cificiei 
pyramidis  excepc^  bafe.  j^  £.  D» 

Prop.XL 

•Fig-  14;  Si  circa  conttm  Ifofcekm  ( V  D  E  F)  ^efcribatHr  f^ramis  (VABC); 

fuyrficies  /'jrawi^if  deTf^-^ta  Ltfe,   iCjHAtur  triaigufoy  htibenti  hafin 
aqHalem  prmetYo  hafis  A  b  C,  Altittidinem  zericoni  /dteii  {     D). 

^\%.dtf.  II.       SitVZaxisconi.&;  a  centro  Z  ad  contadum  D  ducaturreilaZD; 

bjS.n.     *  &  ob  V  Z  *  redtam  plano  A  B  C,   etiam  triingulum   VZD  pbno 

ci8.;.  ABC^reviUim  cll :  at  vero  tangens  A  D  ^  perperidicularis  ell  ipfi 

d  ^.dej.  II.     2.  D (communi  Tedioni  planorym  V  Z  D,  A  B  C)  ''e.go  A  D  per- 

c  3-  v-J^-     pend  culariseflplano  VZ  Dj&^confequenter  lineae  V  D  .  erg  >  VD 

(coni  Iaru^)cn  altitud  )  rrianguli  V  A  B.    Eademque  ratione  coni  la- 

tus  ell  ahifudo  trianguli  V  A  C  ,  &:  omnium,  quibus  conitat  lateratis 

coni  fupetficics.  '  crgo  triangulum,    cujus  baliseft  A  B -l    BC-^ 

f  38«  !•  C  A,  altiiudo  latus  coni,  ^acquatur  triangulis  coni  fupcrhcicm  con- 

ftituentibus.  ^E.D. 

Prop.XII, 

Fig.  1  T.  ^^  '^  ^'''^'  Jfefcelis  ( V  A  BJ  circu  'um  (  A  B  C  t))  <jui  b.nfls  efi  com 

inciderit  refta  (C  D)  ab  rjw  tiutcm  termir.is  dncar.tnr  rc6t<e  (C  V, 

D  V)  adcoriveticem  (V;  ;  tri  ntruium  (C  V  D)  4^  incidente  &  ad 

verticem  dnttis  comprehenfHm ,  mintts  ejl  €onifuperficie(^<^  ri  V  13  D) 

-  dii5lrs  ad  verticem  intercepta. 

BifecetKr  arcus  C  A  B  D  in  E,  &  ducantnrreftje  C  E,D  E,VE. 

a  1 .  i^.  liquetque  triang  CVE^i    DVE'cr"CVD;  quia  C  E  -j-  D  E 

b  ;o.  I.  ^  CT^C  D,  &  aliitudo  commu-:is  eft  :  lit  exceffus  ^,  prim6(luppone) 

,    j  non  minor  fcgmentis  C  E,  D  E  :   &  quia  fupcrficitrs  conica  C  V  E-]-. 

c^.ax.hnj.      fegm.  C  E  "^  majortft  inclurotriangulo  C   VE  (communi,;  cnim  tcr- 

tninuseft  fubtenfa  C  E)  ;  &  larailiter  conica  fupcrficic  D  V  E  -f- 

fegm.  D  E  cr~  triaPiJ  D  V  £,  eritconjinAe  conica  ruperl  C  VD-|-. 

fegmenta  C  E,  D  E  cr^triang  C  V  E  -)-  D  V  E  ;  magiique  conica  fu- 

J  %yp;  perf.  C  V  D  -)-  X  c-  triang    C  V  E  -f-  D  V  E  "^— ti  iung  C  V  D-)- 

X.  unde  fublito  communi  X.erit  con.  fuperh  C  V  D  cr"triang  CVD. 

Sin  X  minor  fjt  fegmentis  C  E,  D  E  bifecentur  arcus  C  E,  D  E,  & 

€  shujus.       ipforum  feraifles,  'donec  refidua  fegmenta  C  A,  A  £,  D  B,  B  £  nii- 

nora 
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nora  fint  exceffu  X.  tumque  duftis  reftis  A  C,  A  E,  A  V  ;  B  D,  B  E, 
B  V ;  ^  erit  ut  priu>,con.  fuperf.  C  V  A  -j^  fegm  C  A  crt  Tiang  CVa! 
&:  con.  fuperf.  A  V  E  4.  fegm  A  E  cr  triang  A  V  E  ;  adedque  con- 
j^mac  con.  fuperf.  C  V  E  -1-  fegm.  C  A ,  A  E  cr-  rriang  C  V  A  -t- 
AVE;  c-triang  C  V  E.  Simili  ratione  con.  (liperf.  DVE-j^ 
fegm.  D  B,  B  E  c:-  criang  DVE;  conjuna:e'que  con.  fuperficie? 
CAVBD-1-fegni.CA,  AE,DB,B  E  c"triana  C  V  E -j^  DVE 
^  =  triang  C  V  D  ^-  X .  Unde  ciim  ftgm.  C  A  4-  A  E  ^-  D  B  ^- 
B  E  -ri  X,  erit  con.  fuperf.  C  A  V  B  D  cr  triang  C  V  D.  Sl^E.D. 
In^dKet^itAi  ergo  rem  ex  fe  fatis  daram  demonftrat  Archiwedes, 
ut  &  tres  fequentes  non  minus  *(Mn(^cxvi.i  &  'awnm^^si :  nimirum  ab- 
hgrrct  \s  a  mulriplicandis  extra  neceilitatera  axiomatis  5c  poftulaiis, 

IhrPp.XIIl. 

Si  ^eamnr  reBa  ( A  C ,  B  C )  tangemes  circnlHm  ( A  D  B)  qui  ia-  Fig.  1 6, 
fis  ejf-  coMt  ( V  A  D  B)  /«  c(kiem  cfHo  circHlmexifieTites  pUnOj  &fhimet 
occurrentes  ;  a  coma^ibits  vero  TA,  B)  &  ab  oectfi-Ju  (C)  ad  coni 
verticem  (V)  dHcantttr  reB<e  (A  V,  B  V,  C  V)  ,  triaugula  (A  V  C, 
BV  C)a  toi^embfts  &  ad  cem  verticem  adJH/}Bif  {cmfrehnfa)ma- 
JQrafutu  coffifH^rficie  abffimpta  ab  ipfr. 

Bifecetur  arcu?  A  B  in  D ,  &  per  D  dncatur  tangens  E  F,  &  con- 
Tie&jnrur  VE,VF;  ' eftque  EC-l-FCcr^EF;  quare   addico^io-f. 
comrauni  AE  ^-  BF,  erit  AC -l-B  Ccr- A  E-j- EF-t- B  F.  ^  »•«• 
''proinde  triang  .-\  V  C  -j-  B  V  C  c-cnang  A  V  E  -f  B  V  F-.|-EVE 
(quandoquidem  communis  eft  horum  triangulorum  altitudo).  Sit  cx- 
ceflfus  X,  non  minor  fegrftntis  A  E  D,  B  F  D  :  jam  quia  pyramidi- 
ca  fuperficies  E  A  V  BF,  cujus  bafis  cft  trapezium  E  A  B  F,  *=  major  <^  4  'w./^aj 
eft  indufd  conica  fuperficie  A  V  B,  cura  fegmento  A  D  B  (^communi 
exiftente  termino  perimetro  rrianguli  A  V  B)  •  &  fubtrahendo  com- 
mune  fegmcnrum  A  DB  triangula  AVE,EVF,  BVF  cum  feg- 
mentis  A  E  D,  B  F  D  majora  fuut  conica  fuperfide  A  V  B  D  :  ma- 
gis  igitur  triangula  AVE,  EVF,  BVF  cum  X  majora  funt  eadem  d  hjp. 
fuperfide  •  ^  hoc  efl  triang  A  V  C  -1-^  B  V  C  cr"con.  fuperf.  AVBD. 
Sin  X  minor  fit  fegmcntis  A  E  D,  B  F  D,  bifccentur  arais  A  D,B  D, 
&  ipforum  femilTes,  ac  ita  concinuo  ^  donecrefidua  fegmenra  A  L  G,  e  9  ^W««. 
GKG,DMH,  HNB minora  evaferini quam  X,  &  du^Uis  rtftis 
VLjVK,  VM,  VN  fimiliter  procedet  demonftraiio  ac  in  prjtcc- 
denii. 

C  Trof. 
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Prop.XIV. 

Fis.  1 7.  ^^  *^  fnperficie  reUi  cjlindri  (  A  C  D  B^^fint  diu  reSiji  (A  C,B  D), 

cylifidri  fnperficies  (A  C  F  D  B  F  A)  re^tis  intercepta^  m^jor  efi  paral- 
ielogrammo  ( A  C  D  B)  comprehenfo  reEhis  (A  C,  B  D)  in  fuperficie 
cjlinJrit  €r  illis  fA  B,  C  D)  e^Udi  terminos  ipfarum  cofijmgunt, 

Bifecentur  arcus  A  B,  C  D  in  E,  F  ;  «Sc  ducantur  A  E,  3E,  C  F, 

ato.i.  DF:    &obAE4-EB^cr-AB,  ''eric  pgr.  AEFC-]-BEFD 

^  "  ^-  ^Pg"^  A  B  D  C  (exillence  pari  omniura  ahitudine)  :  fit  X  excelTus 

non  nninor  primo  fegmentis  A  E,  B  E,  C  F,  D  F  ;  ]±m  cylindrica  fu- 

c  4 ax  hHlui.    peificies  A  E  B  D F  C  H-  fegm.  A  E  B,  C F  D  ^ c:^  pgr.  A  E F  C, 

B  E  F  D  -t-  triang.A  E  B,  C  F  D  (communi  exiftente  termino  paral- 

lelogrammo  A  B  C  D)  ergo  fubtrahendo  commune  triang.A  E  B  -L 

C  F  D,  erit  cylindrica  fuperf.  A  E  B  D  F  C  -|-  fegment.  A  E,B  E,CF 

Ahj:.  DFc-pgr.  AEFC-l-BEFD^^r^  pgr.  ABCD-l-X.  quare 

cum  X  fit  xqualis,  aut  minor  fegmentis  iftis,  liquet  cylindricara  fu- 

perfici.m  A  E  B  D  F  C  majorem  efle  pgr.  A  B  C  D. 

Sin  X  fegmentis  iflis  minor  fit,bifecentur  arcus  A  E,  B  E,  C  F,  DF 
c  8  hu\u«,        &  ipforum  remilTes,  "  donec  refidua  fegmenta  A  G,  G  E,  E  H   H  B  • 
C  L,  L  F,  F  M 5  M  D  minora  fint  ipfo  X  :  tum  duftis  redis ,  ut  in 

figura,erit(ut  prius^^Pg»^  n  SL  ntSif  Ju  "^  P^'  ^^^  ^' 
^  '  ^  ^  ^  ?pgr. B  HMD-I- HE  FM  c- pgrBEFD. 
Et  quia  Cylindiica  fuperf.  A  E  B  D  F  C-4-  fegm.  A  £  B,  C  F  D  et- 
pi7.  AGLC,  GEFL,  BHMD  ,  HEFM  H-  tcaWm.  fig. 
AGEHB,  CLFM  D  (communi exiftente termino paralielogram- 
mo  A  B  D  C)  erg6,fubtraftis  coraraunibus  iftis  figuris  redilineis  cv- 
lindrica  fuperf.  A  E  B  D  F  C  ^j^  fegm.  A  G,  G  £,  E  I  i  &:c.  c-  pgr 

A  G  L  C ,  G  E  F  L,  B  H  M  D ,  H  E  F  M  cr  i >gr .  A  E  F  C  4- B  E  F  D 
=pgr.  A  B  D  C  -+-X.  Unde  cum  X  fegmemis  iftis  major  i\\.   liqui. 
•'«If'  Ao  patec  cylindricara  fuperficiera  A  E  B  D  F  C  majorcm  effe  paralle- 

Jogrammo  A  B  D  C.   O^E,D. 

Prop,  X  V, 

Fig  1  8.  SiijifH-^erlicieyeBicHJtifdam  cjHndrifwt  dua  reSljt  (A  C,  B  D)  a 

ierminis  vero  nEharum  ducantur  cjUdtdam  (A  E,  B  £  &  cV  D  f\ 
tangentei  circtilos,  ^uibafes  fumvyH^idri,  in  eodem  exifi^ent  s  pUr.o  & 
ioncurrentes  ;^  parai-.elogramma  (A  E  F  C,  B  E  F  D)  comprehenfa  fub^ 
tar.gemh  fi  &  laterihm  cjlindyi,  m^jora  erunt  cylindn  fuperficie  in. 
-t€rieptar(Uis(^kC^^'0)qH£funt  infuperficie  cjlindri.  ' 

Bi- 


De  Spbiera  ^  Cylindro  L  i  b  .  i .  1 1 

Bifecentur  arcus  A  G  m  B  ,  <Sc  ducatur  tangens  K  G  L ;  <Sf  eri- 
gantur  K  M,L  N  parallcls  axi  cylindri,  &  conneitatur  M  N  :  &  li- 
quet  efTe  pgr  AEFC-t-BEFDq-  pgr.  AKMC-+-KLNM 
-i-B  L  N  D  (quia,  »ut  priu?,  A  E  4-  B  E  cr-A  KH-  K  L  +  B  L).  a  in  13  /;«:»^. 
Sit  exceflus  X,  non  minor  piimo  fegraentis  A  K  G,  B  L  G,  C  M  H, 
D  N  H.  Et  quia  fuperficies  compofita  ex  paralielogrammjis  A  K  M  C, 
KLNM,  BLND&  trapeziis  A  B  L  K,  C  D  N  M  ^cr  cy  linx!  fu-  b  4  «^.  hul 
perf.  A  G  B  D  H  C  -1-  fegm.  A  G  B,  C  H  D  (comraaai  exiftente 
terraino  paraUelogrammo  AB  DC)  crunr,  fubtradlis  communibtts 
fegraentis  A  G  B, C  H  D,  refidua  pgr »  A  K  M  C.  K  L  N  M, BLND 
-l-  fegm.  A  KG,B  L  G,  C  iM  H  i  D  H  N  cr  cylindrica  fuperfic. 
A  G  B  D  H  C.  quarc  magis  pgr.  AKMC,KLNM,BLND4- 
X  (<=hocefi:  pgr.  AE  FC,B  DFG)c-cylindfuperf.AGBDHC.c*/;- 

Sin  X  minor  fit  diftis  fegmentis,  bifecemur  arcus  A  G,  B  G,  du-  d  9  hHj. 
caniurque  tangentes,  ^  ufque  dum  fegmenta  fiant  rainora  qwara  X ;  ^ 
firaili  tenore  quo  priiis  demonfi:ratio  progredietiw. 

CoroliAria. 

Hifce  verodemonfiratisj  e  prardii\is  liqner, 

1.  Quodficono  Ifofceli  pyramis  inlcrib.atw,  pyramidis  fuperfi- 
cies,  exdula  bafi,  minor  efi:  fuperficie  coni,  dempta  quoque  baO. 

Nam  fingula  pyramidera  continentia  trianguU  funt  minora  fingdis  it  hvjMt. 
fUf-erficiebus  conicis,  quas  intercipiunt  &  fubiendunt.  crgo  illa  limul 
his  fimul  minora  f^nt,  hoc  efi  fuperficies  pyramidis  fuperficie  coni. 

2.  Etquodficono  Ifofceli  pyramis  circumfcribatur,  (uperficies  1 3  ^«i»f. 
pyramidis,  excepta  bafi,  roajor  cft  fuperficie  coni,  bafi  quoquc  fe- 

clusa. 

5 .  Itera  apparet  ex  ofienfis,  quod  fi  cylindro  re6lo  prifma  infcrit- 
baiur,  prifraatis  fuperficies  e  paralielogramrais  compofita  minorefi: 
fuperficiecylindri,  finebafi. 

Minus  enim  eft  fingulum  prifraatis  parallelogrammiim  fupeificie  '  4  ^'«^« 
cylindricd,quam  abfcindit. 

4.     Etquod  ficylindrorefto  prifma  circumfcribatur,  prifmatis  ,^ /^?<ja5. 
fuperncics  paralldogramrais  conflans,  major  eft  fuperficie  cylindri, 
fepofita  bali. 

Haclcnusadfequentesdemonftrationes  utilia  lcmmata  praeilravit; 
ad  principalia  jam  progreditur  Theoremata. 

C  2  Frcp, 


Tr&p.XlL 

r-  Omnls  cjlin^ri  r^i  fHperficies  (vS),  exclnsa  haf^  du^nnUs  efi  circftlo, 

°'    "'       cujus  riidiiis  {h)  p-oportiotJe  meaifis  efi  inter  cjlindri  /«r^  (L;,  C^ 
Lifis  diametrirm  (  ?.  R  ). 

.si  ncges,  efto  primum  vS  cr~  0  A  ;  &  circa  circuKim  A  dcfcrfbatLtr 

iigura  ((.jLucvocetvnC),  d:  infcribatur  limilis  altcra  (qiia-  dicatur  J) 

^ita  ut  C.  J-aS.  o  A.  tum  cylindri 'b*Ii  cihcumrcripta  concipiatur 

a  <?«;»*«.       (fig^ja  fimiiis  ifl(i  C,  qiiff  nomincturK  :  e)iiic]uc  pLnimacT  dicatL.r  P, 

c  /5.  5.  J'-m  oh  :Il.  A  '^  ::)(A.  -L  ^ ::;  a  A.  z  L ;   vtl  anicrcdtfrwcs  dim.dianJo 

f  7\\^-  ^-      R.  A  ::  A.I  L.  crit  ^  Rq.  Aq  (hoc  cft  K.  C)  ::  R. :  L  -:ii.L::  "^- 

g  LP.  ergo<:umritq;K=-^'^er4tC  — LP.  ^^  ergo  L  P.  I  ~d  S. 

k  coiifi.  0  A    3tqi,i  i  ,p  ->  A.  '  -n  L  P.  L   crgo  magis  L  P.  r:>  A  -^  S.  o  A. 

^"  ^'  '"  undc  L  P  -:3  S.  hoc  eft  fuperficieF  prifmatis  Aipcrrcripti  minor  eil 

iiBMuA  fuperficiccylindri,  contra  ^  Coroll.  prafcedentis.  ergo  non eft  S  CT" 

*  OA. 

Sin  dicatur  S"~i3  o  .A  ,  'fiat  C.  I  '^*  O  A.  S.  &  infaipta  concipia- 
lur  baQcylindri  figuralimili?  ip(i  1,  quac  dicatur  Y,  cjufque  perime- 

icrP.  tumob  Y.I  ::^i<q.Aq"::  — .LPi&Ye-aiii^  ^  erit  1 

2  1 

-^LP.  VcrumC.  P-30A.  S'-dC.S.  "^  adcoque  S -n L  ergo 
magisS  "^  LP.  hocefl  fupcrficicscylindri  minor  elt  infcripti  pnf- 
matis  fupcrficie,  contra  3.  coroll  praccdcntis.  ergo  non  eft  S— :: 
A.  Supercfl:  igiiur ,  ut  (it  S  =  o  A.  JV^  £.  D, 

CorolUria. 

1.  Cylindrfcacfuperficies  fuper  aequalibus  bafibus  conftitiitae  fc 
habent  ut  iatera,  vel  altitudincs. 

2.  Cylindricae  fupcrficics  ?tque  alise  fc  habcnt  ut  diametri  bafium. 

3.  Cylindricafupcrficiesratioucmhabcntcompolirara  c  rationi- 
bus  lateruai  &  diametrorum. 

4.  Similescyliniiricx  fuperficies  rationem  habent  laterum  vel 
diametrorum  duplicatam. 

5-.  j£qurdium  fupcrficierum  cylindricarura  latera  <Sc  di.imctri 
proportionc  reciprocaniur  i  &coriverse,  ^i  reciproceniur  h^cc  pro- 
ponione^  iA<e  funt  aequales. 

Ciim 


De  Sphicra  c^  CyHndro  L  i  b  .  i .  xj  -, 

Cufnenimcylindriccxfuperficics  fe  habeant  ut  circulf,  quibus  ae- 
quantur ,  &  circuli  ut  quadrataradiorum  ;  &  ha:c  quadrata  sequen- 
lur  redJangulis  ex  latere  &  diametro  cylindrorum ;  &  ifta  redan- 
guiadidashabeant'pa(rioHes  (ut  in  elcmentis  oftenditur)  crgoiheec 
patent. 

Prnp.XVIL 


21, 


Ontnis  conl  Ifofcelis  fu^erfxies  (vS)  Ahfcine  h^fy.  <tiiHAtifr  tircnlo^  cn-  pftr 
jtu  r.i.ii!U  ( A )  mediam  babet  proporticncm  inter  co>:i  latw  (L)  er  baps  ^* 
circnhirisr,iciihm  (R). 

Si  negesjfit  {^rimo^Scr  0  A  :  6c  ciFGulo  A  circumfcribarur  figura 
•■C,'&  infcriuatur  altera  I  Mjc  ut  C.  l ;:  •ra  S.  O  A;  tum  bali  coni  cir-  3  f^  hujm. 

r ri    _     _/"  /-■_;i.**/'/^         ^_..    t^  •'/■  k  /.•,<. 


L  P. «  quare  LF.  1  -d  S.  O  A.  '^  fed  1 P.  ©  A  ^  L  P. 'L  ergo  magis 
LP.  O  A  "-TJ  S.  o  A.  u/ide  L  P.  -d  S  'hoc  eft  fuperficies  pyiamidis  ^  »4.  T. 
cono  circurafcriptae  conica  fuperficie  minor  efi  j  contra  prius  oftcnfa,  ^^lf- 
in  -2.  coroli.  1 5  huju?.  ^  j^  j^ 

Sed  Tecan  J6  lit  S  ^  O  A.  ^atque  C.  I  "^  O  A.  S-  &  coni  bafi  in-  j  1 , .  /;«j«y. 
fcrflj;(iur  figura  Y,  fimilis  ipfil,  cujus  fcmiperimeter  appelletur*.  m  10 htsjtn, 
Jam  Y.H::Rq.Aq^::R.L::'^R'5^.  L-j»,  &  *Y -d  R-sr.  unde  I '"^ 
L-y.  atqui  C.  1.  -n  o  A.  S'— nC.  S.  &  confequcnter  S  "-n  I  -a  L-z^. 
'"hocell  fuperficicsconiminoreft  fuperficie  pyramidis  cono  infcrip- 
tXy itidem  contra  dcmonflrata,  in  i .  CoroU,  i  j.  hujus. 

■Corol/aria, 

1.  Conic3e  fuperficies  ad  aequales  Bafes  pofitxfunt  ut  diametri 
bafium. 

2 .  Conicae  r.iperficies  aeque  altae,  vel  aequalia  latera  habentes  func 
ut  diametri  bafium 

3.  Conicae  fupLrficies  rationera  habent  compofi:am  e  rationibus 

laterum  Sc  diimetrorura, 

4.  Similes  conicae  fuperficies  habent  duplicatam  lateruro  vel  dia- 
metrorurn  rationem. 

•j.     yEqiules  conicae  fuperficies  quoad  laiera  &  diametros  pro- 
ponione  reciprocantur  j  6c  conversL*. 

Prop, 


I  ^  De  Sphara  ^  Cy  lindro  Lib.  i. 

Prop,  XVIIU 

V'3   ->  1  Omnii  coni  IfofceUs fnfcrficies  (S)  eandm  ad  bnfin  ratioMcm  habct^ 

'^'  '    '      cjiiam  corti  Utw  (^L)  nd hajfs  r^Snm  (K), 

h  coft  t '  ^^^  L.  R  ^:  (L  R.  Rq  ^  ::'^  rad.  ^  L  R.  O  R.  (  «^hoc  efl ::)  S. 

Not.  m  hoc  Cj"  C,-  ^^„«^  Ifofctles  ( A  B  Q.)  fecetHr  pUm  (D  Qh)  ha^{^  P  C)  /»4- 
jcqMeitttim       rnllelo^parAllelisvlatnsiy.teicePtA  cer,i  fHperficiei  ID  H  C  E)  actttMtHr 

triamuUcoitos  /'  '   .    ^  ^  ■   -^         ',.  ,     i  ■  •  ■  , 

repr4e»tantia  ctTCfi/HSy  CHjnj  raojits  {^L)  meaiam  habet  froporttonem  mer  com  Uttn 
cenjeuinr  fcr  (D  B)  para/ielts  f/ants  interjefhnnjy  &  (ti^ua/em  utricjue  radio  (F  B  -[- 
axes  trnjeHa.    Q  O)  citcn/ort4m  (B  P  C,  0  Q^E)  ejtii  in  parA//elis  fnnt  pUnis. 

Fig-^3-  Nam  ob  DB.  Z^  ::Z.  B  F -]- D  G,^  erit  Zq  =  D  B  *:  BF  + 

24-  DG:=:AB-AD>:B  F-i-D  G  'rr  A  b^B  F-j-A  B+DG— A  D 

a  hP'  ,  B  F— A  D  ^'  D  G  =  A  B  ^  B  F — a  D  ^  D  G  (  elt  enim  A  B  * 

c/i*i!:.  DG^=  AD.BF,ob  AB.  BF^::A  ;  \  D  G).  'ergoOradZ  — 

d\6. 6.'  O  rad  V  A  ^  *  B  f— O  rad  A  D  '  D  G    Veri^m  O  rad  V  A  H  * 

c  4.<f.  B  F  5  — luperf.  A  B  C ;  &  o  rad  ^/  A  D  *  i>  G  &=;  fupeif.  A  D  E. 

f  cor.  1.  II.  ergo  O  radZa-qujcur  lupcrHcia  D  B  C  E.    Q^nod  8.  D. 
o  17.  ht<]us.         ^^^^^^^     ^^^^  ^j  j.^^^  Y  ,^  jjjP^^^^  1^^^^^  D  B,  E  C  ;  erit  circulus 

'S*  *  5^*      radio  .y'  D  B  *  Y  X  acqualis  fuperficiei  conicx  D  o  C  E. 

NamduaisreaisYG,BE,  FX;  obDG=:-^^^*  &  D  Y  = 

?-?^  erunt  Y  G,  B  E  parallclx ;  ergo  in  pgr.  G  Y  U  E  eA  Y  V  = 
G  E.  vSimili  difcurfu  eft  V  X  =  B  F.  unde  Y  X  =  G  E  +  B  F. 

Prop,  XX, 

Fig.  l6,  5i  Jmfint  coni  Jfofce/es  ( B  A  C,X Z),  &  Hniw  fuperfcies^B  A  C) 

a^Ha/isfit  a/teritfs  i>afi  (i)  ;   C7'  qu<e  a  l^afis  centro  (D)  ad  coni  iattis 
^hyf.  ■  {kC)ciHciti»r perpenaicu/aris(D  E)  a/titiidini  (X)  ie^netnr -y  ceejtia- 

^  7-  f  •  les  erHKt  w«/ ( B  A  C,  X  Z). 

di^sLv.  NamdudtaAD,  ob  X=r  =»D  E,  erit  A  D.  X  ^::  A  D.  D  E -: 

c  7  ^'  ^hr    A  C.  C  D  (funt  enim  fimilia  triungula  -reftangula  A  D  E,  AC  D) 
fii.5.      '    ^^fuperf.BAC.  baf.  BFC^::Z.baf.  BFC';:AD.  X.    Jtaque 

cum 


De  Sph^ra  ^  Cylindro  L  i b.  i.  \t 

ciira  reciprocemur  proportione  bafes  &  ahitudincs conorum  B  A  C,  giM*. 
Z  X,  ii  funi  aequales.  ^£.D. 

Prop,  XXI. 

Omni  Rhomho  (G  A  H  D)  ex  Ifofcelibw  conis  (G  A  A,  G  D  H)    pfg.  27. 
compefito,  A^u.nnr  conu4  (X  Z)  hnbens  ejmdem  bafin  (Z)  oqHalem  fnper-  2  8. 

ficiei  mif*s  coni  (G  A  H)  eornm  ^ui  RhombHm  continent,  altitHdinem 
vero  (X)a^nalem  perpendicHUri  (D  E)  dn^^e  avertice  (D)  alterifis 
coni  (G  I>  H  )  ««^  prioris  coni  latH4  HnHm  (  A  H  ). 

Nam  ob  X  '=:D  E,  efl  A  D.  X  ^ ::  A  D.  D^E  •=;:  A  H.  K  H  «^ ::  fu-  a  hjp, 
pcrf.  G  A  H.  baf  G  L  H  ^w  Z.  baf  G  L  H.  quare  conus  cujus  aliitu-  b  7.  f. 
do  ^  xquatur  redx  A  D,  5c  balis  circulo  G  L  H  «e:|ua(ur  cono  X  Z  M-  <5-  , 
(ob  rcciprocani  nempe  proportionem  A  D»  X  ::  Z.  G  LH).  atqui  ^^   '^ft 
conus   altitudint  AD,  balis  GLH  asquatur    Rhombo  AGDiifj^jj^ 
(nam  con  G  D  H.con  G  A  H  &::  D  K.  A  K  ;  &  componendo  Khomb  g  i4. 12. 

A  G  D  H.  con  C  A  H  ::  A  D.  A  K  5 ::  con  \  t\ ^  ?'o  con  G AH.) 

^baf  G  L  H,  ^ 

''ergo  Rhombus  A  G  D  H  aequatur  cono  X  Z.  ^£D.  h  i.  '»*i- 

Prop.   XXIL 

SicoiiH^  Ifofce!es(E  A  C)  fecetnr  plnm  (G  Tri^baji  (B  C)  pAraU  pjg.  ^p^ 
/^/0,  <i  circfilo  verofado  (G  h  )  defcrib.itnr  conus  (G  D  H)  Verticem 
h,ib«ns  bajis centrHrn  (0)\  fa£i>u ante-n Rhombus  (G  A H  D)  anfe- 
ratnr  a  toto  conv  (B  A  C  'i  refio.uo  aqnatHr  conxs  (X  Z),  habens  c^ui- 
dem  b  ijin  (Z)  a:aHalemfHperficiet  conica  (G  B  C  H^)  parallelis  planis 
i>itercept,e 'y  aItitHdinemvero{X)^<]Hri/em  perpendicnlari  (D  £)<:/«- 
Ita  a  bafis  centro  (O)  ad coni  latw  unHm  ( A  C^. 

Conuscnim,  cujus  altitudo  eflDE ,  &  bafis  aequalis  fuperficiei 
G  B  C  U  ^Tquitur  thfTerentiae  duorum  conorum  habentium  eandem  air.  ui- 
alti:udin.m  D  E,  &  bafes  aequales  fuperhciebus  A  B  C,  A  G  H,  hoc 
el}  differentiac  coni  A  B  C,  6:  Rhombi  A  G  D  H  (per  duas  praece- 
dentes).  quare  conus  X  Z  ifti  diffcrenxiae  a^quatur.   ^E.D, 

Profi 


t6  I>eSph£md^C^JMraILiB.i, 

Prop,  XXtll, 

Tig     0.  ^*  ^hmhi  (G KU^)ex  JfofcdihiMcml^  (G  A H, G D U) com- 

'  pofiti  mm  conm  (A  G  H)fecetm-  fUm  (M  N)  hafi  (G  H)  farallelo'^ 
afaBo  mtem circnlo  (M  i^ydefcribatnr  cmus  (M  D  N)  hahens  ver- 
ticei9^(.D')eMndemCfsmaireYocono  (G  D  H),  ab^ifitegro  t>€ro^hombo 
(^•AMDyaHferapm-effeBHsKhomhsX^^i^^yjyefidmteijfiatffr. 
dbnHs-  (X,Z.)/  habern  t^mdem  bafin  (T.y  t&jnak}»^  cmidg^  fftperfivrcf 
( -M  G  H  N)  faralklis-  plam  (M  N,  GH')  imefcepta  ,.  aitiiHdi^m 
vero  (X^perpendicalari  {DZ)dH^£a  vertice(D)alteriHS  coni  (GDH) 
ad  latus  ( /i  H)  reliqui  cotii  (G  A  H), 

5 1. 1  a.  Gonus  enim,  ctijus  akitudo  sequalis  efl;  ipfi  D  E  &  bafis  fuperfici- 

eiconicsB  MG  HNjaequaturdinerentiae:  duorura  conorunn  habenti- 

um  eantlem  altitudinem  (D  E),  ac  bafes  aequales  fuperficiebus  conicis 

*xi  hujut,      A  G H,  A  M  N,  *id  eft  differentiac  Rhomborum  AG DH,  AMDN. 

ergo  conus  X  Z  ifti  differentiae  exacquatur.  Q^E.'D, 

Prop.  XXIV, 

Fig.  31.  Si  circulo  f  A  B  C  D)  infcribatur  pljgonnm  *  pariUterKmfimul  ac 

*'efn6Trh^&if.  aqmlaterum(A  E  B  F  C  G  D  H).  (^  agantur  reUa  (E  H,B  D,  F  G) 
poljgoni  latera  conjw^gentes .  qua  paraileUfint  mi  cnivis  (E  Hjduo  po- 
Ijgoni latera, fubtendentiy.m,  cmnes  conjunEba  (I:'  M  ^ -BD-^j- F  G) 
^dcircull  diametrum  {A  C)  i/Umrationemhaber^t,  i^uam  habet  dimi- 
Sji pr&ter unum  fnbtendens  (C  E) adpoljgoni  latm  ( A  E;. 

Docantur  enim  reflae  H  B.  D  F.  Et  quoniam  anguli  A  G  E, A  E  H,- 

E  H  B,  H  B  D,  B  D  F,  D  F  G,  F  G  C,  sfqualibus  infifrentes  arcubus, 

a  17-3.  ^squales  funt,  liquet  triangula  reftangula  C  E  A,  E  1 A,  H  1  K,BLK, 

b  4-  6.  D  L  M,  F  N  M,  G  N  C  effe  iirailia  5  ^  adeoque  £ilc  C  E,  E  A  :: 

^  »*•  V  E  L  1 A ::  H  L I K  ::  B  L  L  K  ::  D  L.  L  M  ::  F  N  N  M  ::  GN  NC. 

^quare  ut  C  E  ad  E  A,  fic  antecedenies  conjunftira  E  H  ^j-  B  D  -j- 

FG  ad  confequentes  fimul,   hoc  eft  ad  totam  diametrum  AC: 

■    Coroll. 

ti6.6.  €E*AC*=EAx;EH-l-BD.-j-^FG. 

Prop, 


31 
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Vrop.  XXV. 

Si  circhli  fegmento  (F  A  G)  infcribatur  pljgontm  (FBEAHDG)  Ffg. 
Utera  habens,  excepta  bafe^  aqualia^  &  ^tmeroparia-  dHctintnr  ve- 
ro  re^<i  (E  H,  B  D)paraIleU  bafi,  conneEientes  latem  polj/goni,  omnes 
duliA cnm Mmidia bafe (EH^-BD^f-FN)  ac( fegmem  altitHdi- 
»^w(AN)  eandem  habent  rationem^  quam  haiet  illa,  (C  E),  qudA 
Mametro  circHli ad  foljgoni  latfts  dncitPir,  ad  plygoni  latus  (A  E). 

Nara,  prorfus  ut  iq  praeccdenti,  eft  C  E.  E  A  ::  E  I.  A I ::  H  J,  I K 
::BL.LK::DL.LM::FN.MN«::EH^^BD4^  FN.AN*!<'J* 
::CE.EA.  J^E.B.  _i^.(5. 

Coroll.    ♦AN*CE  =  EA*:EH+BD^-FN. 
Prop.  XXVI. 

Sit  in  fphaera  maximus  circulus  A  B G  D,  eique  infcribatur  poly-  p,v  92, 
gonum  xquilaterum,  raultitudo  autem  laterum  ipfius  menfuretur  k 
quatcrnario ;  fmt  vero  A  G,  B  D  diametri :  quod  fi  manente  diame- 
tro  A  G  circumvolvatur  circulus  A  B  G  D,  polygonum  continens ; 
liquet  quod  peripheria  ejus  /ecundiim  fphaers  fuperficiem  ferctur. 
Anguli  vcro  polygoni,  prarter  eos  qui  ad  pundla  A,  G  fecundum  pe- 
ripheriasfercntur  circulorum  in  fphicrae  fuperficie  defcriptorum,  & 
rcftorum  circulo  A  G  B  D.  Diametri  autem  ipforum  erunt  reftac  po- 
lygoni  angulos  conjungentes,  ad  B  D  parallelje.  Aft  polygoni  late- 
ra  fecundiim  conos  quofdam  ferenturj  nempe  AZ,AN  fecundum 
fupcrficiem  coni,  cujus  quidem  bafis  erit  circulus  circa  diameirum 
Z  N,  vertex  autem  punftum  A.  Sed  H  Z,  M  N  fecundiim  fuperfici* 
em  quandam  conicam  fereniur,  cujus  quidem  bafis  eft  circulus  circa 
diaraetrum  H  M,  vertex  vero  punftura  ,  in  quo  occurrent  produftae 
H  Z,  M  N  fibi  rautuo  &  ipfi  G  A.  Quinetiam  H  B,  M  D  fercntur 
juxta  conicam  fuperficiera,  cujus  bafis  eft  circulus  circa  diaraetrum 
B  D  ad  circulura  A  B  G  D  re6tus,  vertex  autem  pundum  in  quo  con- 
venium  B  H,  D  M,  fecum  invicera,  &  cum  re^^a  G  A.  Haud  abfimf- 
liEer  in  akero  femicirculo,  latera  fecundum  fuperficies  conicasdefe- 
remur,  itidem  hifce  confimilcs.  It^quidem  infcripta  eric  fphaerse  figu- 
ra  qu2Edam  prafdidtis  fuperficiebus  conicis  coinprehenfa,  cujus  fuper- 
ficies  minor  erit  fnperficie  fph^rze.  Divisa  enim  fphaera  plano  per  BD 
rei5to  ad  circulum  A  BG  D^  fuperficics  akerius  heraifphaerii,  &  fu-  4  «*.  bu'f 

D  perficies 
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perficiels  inrcriptx  ipn  figur.-e  eofdem  terminoshabent  in  eodera  planoj 
uxm  ucriurque  fuperficiei  terminus  efl:  fuperficies  circuli,  qui  circa  dia- 
raetrum  B  D  circulo  A  B  G  D  reftus ;  (untque  ambie  ad  eafdem 
nartes  cavx,  atque  ipfarum  una  fuperficies  comprehenditur  ab  altera, 
ac  plano  habentieordemcura  ipfo  terrainos.  Haud  aliter  fuperficies 
figurae  inaltero  hstmifpha^rio  minor  eft  fuperficie  hemifphaerii :  tota 
igitur  fuperficies  figurar,  quae  in  fphsera,  minor  eft  fuperficie  fpha:rap. 

Prop,  XXV  Ih 

Fig.  3 1^  Infphdram  infcriptjefi^ura  (A  E  B  F  C  G  D  H)  [Hperficies  ajua- 

tnr  circulo,  cHJi^  r^diM  poteft  re^angulum  comprehenfum  fub  fignrse 
Uten  A  E,  &  re£ia  (E  H  -j-  B  D  -]-  F  G)  aqmli  omnibns  latcrafi' 
gurce  conJHngentibfis,  parallelifcjm  dH9  figffr<e Uterafttbtetjdenti  (£  H). 

E  H 
•ft  T7.  huj:fi.        ^^^  0  rad  V  A  E  ^'  — -  '  —  fuperf  conica  E  A  H.  ^  quare  O 

c  Z'hu\w'     rad  V  A  E  '^  E  H  =ri  fuperf.  E  A  H.     Iiem  (firaili  pafto)  O  rad  V 
i  3.  J.xl         1  B  E  ^:  B  D  ^-  E  H  <=  =  2  fuperf.  B  E  H  D.  ^ergo  O  rad  V- A  E  *: 
|.A  E.  F  G 

E  H  4-BD  -l-  FG  =:  2  fuperf.  E  AH  +•  B  EHD  =  fuperf. 

AEBFCGDHA. 
'Uc,t5cor.z^.      CQroll.    ^HincOrad-/ AC  *  C  E  =fig.AEB  FC  GDH  A. 

bujsa, 

Prop.XXFIII, 

In  fphdram  infcripta  fgura  fuperficies  ( I )  conicls  fuperfciebus  con  • 
ienta,  minor  eji  qnam  qnadrupla  m»ximi  circnli  (A  B  G  D)  eornm  qni 
fmt  in  fphara. 
■$9ren.  17  h.       N'am  fuperf.  I^=  Orad-v/AC*CE"3OradAC^=:40 
bfw.  a.i2.     radAL.. 

Prop.XXIX. 

t\^.  3  ?.  2n  [phitram  infcripta  fignra  (AF  H  D  C  B  G  E)  fuperfciebHS  co- 

fiicis  content<z^  diqHalps  eft  conus  (K)  hafin  qmdem  habens  circHlum  £• 
^ualem  fuperficiei  figura  infcripta  in  fpharam.,  altitudinem  vero  <s^ua- 
lemperpendicuIarii^XX)  afpharacemro(jL')  in  poljgoni  latus  mum 

Ducantur  radii  X  E,  X  F,  X  G,  X  H,  &  conne^antur  anguli  ab 
A  ucrinque  a  que  remoti  re^is  E  F,  G  H.    Eftque  Rhombo  E  X  F  A 

^aequalis 
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•aequalis  conus  bafe  conica  fuperficie  E  A  F,  altirudfneXZ,  Item,  azi/;«;«5. 
produais  G  E,  H  F  ad  Q^;    i\  ex  Rhorabo  G  X  H  Q  fubducatur 
Rhombus  E  X  F  Q,  refiduo  E  G  X  H  F  ^acquabitur  codus  bafe  fuper-  ^  *3  '^«i'^» 
ficie  conica  E  G  H  F,  altitudine  quoque  X  Z.    Similiter,  produdis 
B  G,  D  H  ad  P,  fi  ex  cono  B  P  D  fubtrahatnr  Rhombus  G  X  H  P,  re- 
fiduo  G  B  X  D  H  ^  a^qualis  erit  conus ,  cujus   bafis  acquatur  conicae  c  **  %>«. 
fuperficici  B  G  H  D,  altitudo  rurfus  ipfi  Z  X,  Idem  erit  \n  rcliquo 
liemifphaerio  B  C  D.  ergo  ciim  hifce  conis  omnibus  ^  xquetur  conus  d  1 1. 12, 
Kj  isfolidoquoqueinfcripto  acquabitur.  QjE.D, 

^rof,  XXX, 

Infcripa  fphara fgtirA  conicis fuperficielus  contenta  minffr  efl  ^mtn 
e^Hidru^U  com  (M)  hApn  ^mdem  habentisdtquaUm  maximo  circuljg  eo. 
rum  ^tti  iu  fphjtra,  altitadinem  vero  an^ualem  raiJiofphara. 

Nam  Goni  K,  in  praecedente, « bafis  minor  efl  quam  quadrupla  cir-  a  hyp.^  1*.  jj, 
culi  maximi,  &  ejus  quoque  altitudo  X  Z  minor  radio  fphxrae .  ergo  n,  12. 
quadruplus  coni  M  major  eft  ifto  cono  Kj  hgc  cft  figura  infcripta. 
^£.  £>. 

Prop,  XXXL 

Sic in  fphaera raaximus  circulus  ABGD.  Circa  vero  circulum  ABGD  Fig.  34. 
defcribatur  polygonum  aequiangulum  &  aequilaterum  •  multitudo  au- 
temlateturaipfius  menfuretura  quaternario.  Circulo  autem  circum- 
fcriptum  polygonum  comprehendat  circulus  circumfcriptus  E  Z  H  T, 
circa  idem  centrum  exifiens  ac  ABGD.  Manente  vero  EH  ciicumvol- 
vatur  planumEZHT,in  quo  polygonuin  6c  circalus.Liquet  igitur  quod 
quidem  peripheria  circuli  A  BGD  fecundum  fphxrae  fuperficiem  defe- 
retur,ipfius  autem  EZHT  peripheria  fecundura  fuperficiem alterius 
fphoerae  rainori  concentricae  feretur :  contaftus  aurem,  ad  quos  latera 
tangunt ,  circulos  dcfcribwnt  reftos  circulo  ABGD  in  minori  fphsera. 
Anguli  vero  polygoni,  praeter  itlos  qui  ad  punda  E,  H,  fecundiim  pe- 
ripherias  circulorum  feruntur  in  raajoris  fphjerx  fuperficie  defcripto- 
rum,  ad  circulum  E  Z  H  T  redlorum  •  veriim  latera  polygoni  fecun- 
dum  conicas  fuperficfes,  utique  ficut  in  prcTcedentibus.  Eric  igitur  fi- 
gura  comprehenfa  a  fuperficiebus  conicis,  minori  fphxra?  circun*- 
<cripta,majori  vero  infcripta.  Quod  autcm  circumfcripts  figurje  fu- 
perficies  majorfitruperficiefphiera?,  ficolkndetur  Efto  enifil  K  D 
diameteralicujuscirculieorum,  qui  inminori  funtfphsera,  exiftenri- 

D  z  bas 
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bus  K,  D  pnn^is  ad  qiia?  duo  latera  circu.Tifcripti  polygoni  tangunt 
circLilum  A  B  G  D  ;  divisa  ncmpc  fphafr^  plano  per  K  D  ad  circu- 
lumA  BGD  rccto,  aiim  fnpcrficies defcripta?  circa  fpharram  figu- 
XX dividetur  a  p!.ino  :  utriufque  enim  fuperficiei  tcrminus eft  circum- 
ferentiicircu'i,  qui  ell  fuper  diametrum  iv  D  ad  circulum  ABG  D 
redus ;  funtque  ambx  ad  eafdcm  parte^  cjv.t,  &  earum  altera  conti- 
netur  abaltera  (upeificie,  ac  planu  eoldcm  terminos  habenti.  Miiior 
4  ax.Jjujw.  igitur  efl  comi:r:henri  portionis  fpharric.v  fupcrficics  fupcrficie  figurx 
circi  ipfam  defcripta:.  bimiliter  &  reliqua;  portionis  fphaerice  fuper- 
ficies  minor  cd  fuperficie  figurx  ip(i  ciicumlciipta\  Patet  igitur  quod 
toti  fuperficies  fphpcrx  minor  eil:  fuperficic  h'gurx  circa  ipfam  de- 
fcriptae. 

rrop.XXXlI, 

Fig.  5  5-.  Sf/pfyficies defcrivtx  cirC4  fpharamfi^urje^E  F  G  H  I  K  L  M)a<jM- 

/ti-cft  ctrcfilm,  Cfijii-s  r.idins  potefi  it^uale  rc^.t^^u/o  compreheyifo  fub 
fohffouiH>ioUtere{^  F),  C^  reB^  cecjuali  omnibHf  poljgotii  angulos  con- 
ncEtcntibns  fF  M  -h  G  L  -j-  H  K),  pArMis  alicui  ('F  M)  fubten- 
dentium  poI)go:n  /atera. 

Centroenim  N  (quodfpharrae  centrum  eft)  per  angulos  polygo- 
r.i  dcfcribatur  circnlus :  huic  infcripta  efl  figura  EFGHIKLM, 
Ergo  patet  res  ex  2  7  hujus. 

Coro/L  Duaa  F  L  eft  O  rad.  V  FL*GL=:  fuper.  EFGHlKLM. 
ibid. 

Prop.X  XX  IIT. 

Figurs  circafph^ram  defcripu  fuperfcies  major  efl  quXm  qfiadrH- 
fla  maximi  in  fph^ra  circHli  ( A  B  C  l>). 

ar»r.iM:  Nam  (in  figura  praecedenti)  a  centroNad  contaftus  oppofitos 

b  h?'      '       O,  P  ducancur  reftje  N  0,N  P  (^quae  quidem  in  direftum  jacenr,  ob 
^.5^-^-  angulos  G  N  O,  L  N  P  ^arquiies)  ;  connexa  vero  FL,  funt  FL.OP 

•i  ^7-  I-  cpj^j^s  (ob  O  F,  P  L  ^parallelas  ac  pares)  quare  cum  G  L  ^  cr-F  L, 

->  ccr  27  hu\    erit  V  G  L  » F  L  c:-0  P.  adeoque  circulus  radio  v'  G  L  '^  F  L  (^hoc 
eft  fuperficies  figura?  E  F  G  H  I  K  L  M)  major  eft  circulo  cujus  radi- 
fccT.i.ii  (^  -us  O  P,  ^hoc  eft  quadruplo  circuli  cujus  radius  M  0,hoceftqUa- 
-^.i.  druploABCD     ^E.D. 

Corol/.     N  ota  eiTe  L  F,  P  O  pares. 
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Prop.  xxxir. 

CircAminoYem  fphAram  ("A  B  C  D)  defcripu  fijrHra  JSijHalli  efl  co^ 
nus,  bct/im  fjmdem  habens  circHlHm  £^H4!cm  fHOerficiei  ipfius  fiiur<t^ 
altitHiinem  vero  aejHalem  radio  fphxra. 

Narafigurae  iAi  circumfcribendo  circulum  EGl  L,  patctex  15?. 
hujus. 

Prop,  XXXr.  CoroU, 

Fiiitrafph£r£  mittori  clrcHmfcripta  major  efi  c^ukm  <jUadrHp/a  coni^ 
bafintjHidemhAbeyttismaximHm  infph^ra  circHlumy  altitHd.inem  vero 
radiumfphcera. 

Patet  confercndo  duas  proxinie  antecedentes. 

Prop,  xxxr/. 

Sifph£r£infcript4fitfi^Hra(^A]>lBCD)j  &  alia  circHmfcripta  Fig.3^. 
(E  F  G  I  L)  Jub  fimilibus  polj^onis ,  ad  enndem  modum  cjho  prius 
confiru^is  cirCHmfcript<£  figurafuperfiries,  ad  fuperficiem  infcript^y  du- 
flicatam  rationem  habet  ejus ,  quam  Utus  (G  F)  circumfcripti  mnximo 
circulo  poljgoniyad  UtH.  (B  N)  poljgoni  eidem  circulo  infcripti.'  Jffa  ve^ 
rofignra  circumfcripta,  ad  figuram  infcriptamy  rationem  habet  ejnfdem 
rationis  triplicatam, 

Nam  1  °  ducftis  D  N,  L  F,  ob  rimilitudinem  figurarum  eft  angulus  a  4.  e. 
G  LFxqualis  anguloB  D  N.  adeoque  re5tangulatriangalaGLF,  ^  ^•'^- 
B  D  N  funt  fimilii,  &  C^L.  L  F  ^::  B  D.  D  N.  Eft  autem  G  Lq.G  L  ^  *°'  ^" 


xLFb::GL.LF-.:BD.DN^:BDq.BD>«DN.  &  permutan- "  ,7   *     ^- 
doG  Lq.  B  Dq  (^hoc  eft  G  L.  B  D,  bis,"  vel  G  F.  B  N,  bis)  ::  G  L   ior.  zyL^^it. 
X  L  F  .  B  D  X  D  N  ^ ::  0  rad  V  C^  L  *  L  F.    O  rad  V  B  B  «^  DN 
(« hoc  eft)  ::  fuperf.  E  F  G  I L.  fuperf.  A  N  B  C  D.  J^F.  D, 

2.     Ducatur  Z  O,  a  cencro  Z  ad  taftum  O.  Eftque  conus,  ^  cujus  f  34  hujus. 
bafis  eft  O  rad  v  G  L  *  L  F,  &:  altitudo  Z  O,    aequalis  corpori  cir-  2, 29  ^«;«*-  '■ 
cumfcripto.  «  Conus  autem  bafe  O  rad  -y/  B  D  >^  D  N,  ahicudineZP,  J  ^^-^'f-  ^^" 
aequatur  corpori  infcripto.  Hi  eoni  ''fimiles  funt,  (quia  Z  O.  Z  P  " ::  .  /j^i/j^  n  ,fr 
GO.BPi^^^GF.  BN::  VGL^LF.  ^BO^  D  N.)  ergofunt  ^  it.  ;i.  ^' 
hi  coni  (hoce(liftacorpora)intriplicata  ratione  ipfarum  ZO,ZP,   15.^-  ' 
velGF,BN.  ^E.D. 

,  Prop. 
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Prof.  xxxrii. 

Fig.  37.  Omni^  fphxrx  ftip€rficies  (^^)  qundritfLt  efl  mAxlmi  circnllj  eornm 

(jHi  fu?it  irtfphxra. 
a  "  Incinf  Circulus  maximi  in  fphacra  circuli  quadruplus  dicatur  X  :  &  primo 

b  4  hujuu  fi  fiai  poteft,  lit  X  -n  S.  Fiat  autcm,  utcunque  G.  H  «  -3  S.  X.  & 
c  8. 5.  (5*31 /^  rphaeras  circumfcribantur  ac  infcribantur  figurac ,  ('quales  innuunt 
d  36  hujHs.  prxcedcmia)  lic  ut  Matus  D  E.  B  C  -D  G.  v  G  H.  Harum  vcro  fi- 
f  '^""^^  gurarum  fuperficies  appclientur  Y,Z.    Eftque  8.  Z  ^  -^3  Y.  Z.  ■*= 

gj«/'  DE.BC,  bis^-TDG.  vGFlbis/==G.H6-DS.  X.'>ergoZEr- 

h  10  ?.  X.  hoc  eft  infcriptrc  figurae  fuperficies  major  cft  quadruplomaximi  in 

» «/;r»w.        fphxra  circuli,  contra  z  8  hujus. 

V26  bujus.  c^j^  ygj.Q  jj^^^^,^  X  c-  S.  fiat  G.  H  ^-D  X.  S.  ac  D  E.  B  C  i»-^  G. 

•^    ^  ^'  V  G  H.  eac]ue  Y.  S  '  -^  Y.  Z  ^»-  -n  G.  H  6  -a  X.S.  \inde  Y  -ri  X ; 

hoc  eft  circumfcriptse  figurx  fuperficies  minor  cfl  quadruplo  maximi 

in  rphsera  circuli ,  contra  3 1  hujus^  Reftat  igitur  ,    ut  fit  X  =  S. 

Hoc  nobiliirimum  Theorema  (cum  eo,  quo  univerfale  redditur, 
fubfeqnente  ad  Prop.  XLIX.)  intcr  Archimedii  (dicam,  an  omnia 
qnotquotfuerunt  Geomctrarum)inventa  familiam  ducit,  curainve- 
niendi  fubtilitate,tum  rei  elegantia,  fed  &  utilitate  diiTusa. 

Coroll.  Circulus,  cujus  radits  aequatur  diametro  fphserae,  ad^quat 
fphxrae  fuperficiem. 

Lemma.  S?nt  duae  quaecunque  reftae  L,  M  5  oportet  invenire  al- 
tcram  N,  iiaut  fit  L.  M  zr  L.  N,  ter.  Fiat  L.  P  ::  P.  M.  &  L.  N  :: 
N.  P.  Erit  L.  M  =  L-  P,  bis  :=  L.  N  quater  zr  L.  N,  ter. 

Prop,  XXXVIII, 

Omnls  fph&ra,  (A)  ijmdrupla  efi  cofii  (K)  haftm  t^mdem  hahentis  a- 

qualem  maximo  circulo  eorHm^Hi  in  fphara,  altitHdinem  vero  radiHm 

fphara. 

a  3  hujus.  si  figri  poteft,  fic  primum  A  cr"4  ^*   ^^^^  A.  4  K  ^  c"L.  M  ^  cr* 

ced"'^^         ^*  ^'  ^^*-  •  ^""^  figLirae  circumfcribantur  &  infcribantur  (quae  vocen- 

6  4  hu]HS.        tur  Y,  Z  )  ita  ut  btus  D  E.  B  C  ^-ri  L-  N.   Eflque  A.  Z  ^"^  Y.  Z 

d8  5.  "=DE.BC,ter6-3L.N,  ters-nL.  M  e  -n  A.  4  K. '^ergo Z  q- 

tl6hu\us.      4K.  contra  30  hujus. 

l  '°"fl'  Sin  dic^s  e(Te  4  K  cT A.  fic  4  K-  A  ^c"  L.  M  ^cr  L.N,ter.  &  DE. 

l;^',^'^^^*    .     ,B  C  ^-^  L.  N.  tura  erit  Y.  A.  -31  ^  Y.  Z.  *  -:3  L.  M.  §  "^  4  K.  A. 

^quare 
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•^qaare  Y  -a  4  K.  contra  3  >  hiijus.  Ergo  potiiis  eft  fphcxra  A  —  4  K 

Coroll.  Kemifphaeriiim  ^quatur  duplo  cono  ad  eandem  bafin  & 
jeque  libi  alco  j  vel  cono  ad  eandem  bafin  &  akiudinem  habi^nti  du- 
plam. 

Trof.  XXXIX,  Coroll. 

Hifce  vero pr£vtofjfiratU  liijHet,  quod omytis  cylindr^s  (A  B  C  D)    Fig,  ^g, 
hajim  qnidem  habeyjs  maximnm  in  fphxra  circulHm  (A  B),  altitHdimm- 
vero  (A  D)  ^ncjualem  diametro  fphxr^,  fefcjitialter  eftfphxra  (FGHK); 
&  cjnod  fHperficies  ifiim  cylindri  cnm  bafibHi  fefqmaltera  quoqne  efl 
fuperficieifpharcc. 

Nam  per  E  (fphserae  centrum)  dudaFH  ad  A  B  parallela  ,  & 
jundisEA,EB  ;  eft  V'^' '^^' 

I.     ^  Cyl  A  B  C  D  a-f  Cyl  A  B  H  F  i^r^con  A  E  B  ==  f  fph.  ^lo*/"' 
FG  H  K.  ^  ergo  Cyl  A  B  C  D.  Sph  F  G  K  K  ::  6. 4 ::  3. 2.  dfib^,"'; 

2.     Superf.  cyl  A  B  C  D  3=  O  rad  V  A  D  X  D  B  =:  O  rad  A  B  e  lehufus! 
f=40FGHK5=  fupcrf.  fphaerae.  ergo  fuperf  A  B  C  D  4-  2  O  U'^.  CT  2  cot. 
FGHK.  fuperf.  fphacrae  ::6.  4::  3.2.  ^'^'    . 

Seeetiir  fphrera  plano  non  per  centrum,  fitque  in  ipfa  maximus  cir-    Fig.  35?, 
eulus  A  E  Z  fecans  perpendiculariter  planum  fccans.   Infcribatur  au- 
tera  portioni  A  B  C  polygonum  a^quilaterum,  &  parilaterum,  excep- 
tabafeAB.  Haud  abfimiliter  ac  antehac,  fl  manentc  GZcircura- 
ducatur  figura,  anguliquidem  D,H,A,B  tereniur  fccundum  circulos, 
quorum  diametri  D  E,  A  B  5  Jatera  vero  ^figurae  fecundiim  conicas  "tege^^^Mr^ 
fuperficies ;  eritque  fa^a  figura  folida  conicis  fuperficiebus  compre-  poTii.\itMT©-. 
henfa,  bafin  quidem  habens  circulum,  cuju5  diameter  A  B,  '*"verticem  *legow^v^l/M- 
autemC:  quinimo  utin  praecedentibus,  fuperficitfra  habebit  mino- ^*"'"*^'^?"' 
rera  fupcrficie  portionis  comprehendentis.  Siquidem  tara  portionis 
quam  figurae  idem  in  plano  terminus  ert  circuraterentia  circuli,  cujus  ax,  ^hujm»- 
diameter  A  B,  &  ad  eafdem  cavae  funt  ambae  fuperfieies ,  <Sc  ijna  ab 
altera  comprehenditur. 

prop.  XLI. 

Snperficies  infcripta  infphcerje  portionem  figur<&  (A  D  F  B  G  E  C)    Fig.  40»    } 
^cjnalis  efi  circnlo^  cujus  radim  potefi  dqnale  reU:angHlo  comprehenfo 
ffib  Hno  Utere  (B¥)  poljgoniinmaximi  circHlifegmmHm  (^^^C) 

infcript^j 
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infiyiptij  &  r([lA(Jc  G  -h  D  E  -|-  A  K)  <(f>M,xH  cm>iilHs  /tJfejrmeM' 

ti  b.ijin  (A  C)  pArAllclts,  cnmfmijje  Sinutn  Lijis. 

DF 
a  17  lujus'         Kani  0  rad  V  B  F  »  F  ti  ':=:  fuperi:  con  F  B  G  iSc  O  rad  v  op 

bi^/,/;„f.       >:HG-i    DP=fnperf.DFGE.  Itcm  OradV^p^    '<:  lE   '1- 

A  K  V-  fupcrf  A  D  E  C.  '  crgo  conjunac  O  rad  v  B  F  x:  F  G  ^- 
r  1. 1.         D  £  ^^  A  K  -  fuperf  FBG-f-DFGE^l-^ADhC  =  fupert 

^^"''  =-^-- ADt  BGEC.    £^£.D. 
^'■'''  '*         CcroH      Dr.aa'L.F,crii  O  rad  V  B  K  >  L  F  -  fupcrf  ADFBGEC. 

dcor.i^huj.    NamBF':FG-|-DE  -|-  A  K  ^rr  BK  *  L  F. 

rrop.XLIl. 

Sf!:.<r£po-t:ctti  infcript.(  figttr<t  fuperficies  (S)  rr.ir.or  efi  circhlo^  ch- 
jus  rAdt^'s  aquatur  dHcla(^li  A)  *i portionis  vcrticc  (B)  j«  circnmferen' 
it,imcirculi  ^A  C)  qmbafis  eflconi. 

aror.8  6.*C;'        jvi^m  BK^LF-TiBK^LB^-BAq.  ^ergo  O  rad  B  K  i»  L  F 
^'7^'         (^hoccft  S;-aeradAB. 

c  cor.tr,tc. 

*  Prcp.XL/I/. 

Fig.  41.  Tortioni  infcriptA  fi^urA  (  A  D  B  E  C)  conicis fnperficiebHS  conten- 

t^jcnm  cono  (^A¥  C)  ['tififi  cjKifiem  eafjdem  hahente  cnm  fiinra^  verti- 
cem  vero  fph^trie  ar.trnm  (F),  ctcjUAle  eJFcono  (K)  bafn  habentt  parem 
fHperficiei  fgffrte.^  altitn.itnem  veroperpendtcHlari  (F  G)  ^  ffhiXTA  cen- 
tro  (F)  in  ur.um  fohgor.i  lattu  ( A  D  j  deaHUa. 

2  II  hu).  Conus  cnim  bafc  fuperficie  D  B  E,'altitudinc  F  G  arquatur  Rhom- 

b  x3  Ijh)us.      bo  D  F  E  B.  ^  Item  conus,  cuju5  bafjs  scquaiur  fuperficiei  A  D  E  C, 

c  II.  11.         altitudo  ipfi  F  G  sequatur  frullo  A  D  F  E  C  :  ifti  fimul  coni  adx- 

quant  connm  K  j  hic  Rhombus  &  truflum  conftituunt  figuram   in- 

fcriprara  cum  cono  A  F  C.  crgo  eon  K  =  fig.  A  D  B  E  C  4-  con 

AFC.   Jl^E.D. 

SchoL  Procedunt  hsec  circa  portiontm  heraifphaerio  minorem. 
In  rnajori  A  Y  C  fjbrrahendus  cft  conus  A  F  C,  ur  fit  con  K  rr  fig. 
AYG — :ConAFC.  nempe  fi  figura  latus  habens  AD  toti  circnlo 
infcribi  poflit  ,  veliiarcusAD  circulum  dimetiri  poffit ,  alias  non 
fuccedit.  Similis  eft  difcurfus ;  quid  plura?  Idem  in  fcqucntibui  in- 
telligendum,  anilogia  bens  fervata. 

Coro//. 
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CeroH.  Conus,  cujus  balls  ^quatur  circulo  radiura  habente  parem 
Jtdx  B  C  a  vertice  portionis  ad  balis  circuniferentiam  duitae,  »Sc  al- 
litudoradio  rphaeraf ,  fupcrat  infcripram  Hguram  cum  cono  A  F  C. 

Hujiisenim  coni  tam^balis,  quam  altitudo  fuperant  balim  &  al-  *4-*«;«^. 
titudinem  coni  K. 

Prop.XLir, 

Sit  rphapra,  Sc  in  ipfa  raaximus  circulus  A  B  C,  &  femicirculo  ab-    Fig.  42, 
Ccindatur  reftd  A  B  ;  iitque  centrum  D  ,  ac  a  centro  D  acT  A,  B  con- 
ne(^antur  D  A,  D  B  :  <Sc  circa  faclum  lldorem  defcribatur  poly- 
gonum,  6c  circa  ipfum  circulus ;  habebit  utique  centrum  idem  cum 
circulo  ABC:  quod  fi  manentc  H  K  circumdudum  polygonum in 
itkradcnuorenituatur,defcriptus  circulus  fecundum  fphacrae  fuper- 
ficiem  ferctur  ;  &  anguli  polygoni  circulos  dtfcribenr,  quorum  dia- 
metri  polygoni  angulos  jungunt  paralleli  exiftentes  iph  A  B.  Punda 
verojuxta  quae  minorem  circulum  contingunt  polygoni  latera  in  mi- 
norifpha^ra  circulosdcfcribunt,  quorum  diametri  erunt  quie  tajftus 
conjunguat  pajallela' exiflentes  ad  A  B,  iatera  vero  fecundiim  conicas 
fnperficies  ferentnr,  &  erit  circumfcripta  fi'gura  conicis  fuperficiebus 
contenta,  cujus  bafis  qui  fupcr  Z  H  circulus.   Superficies  autem  didae 
figuraemajor  efl  fuperficie  minoris  portionis ,  cujus  bafis  qui  circa 
ABcirculus!   ducantur  enim  tangentes  A  M,BN.  fecundum  coni- 
cam  ergo  fuperficiem  ferentur ;  &  a  polygono  A  M  T  E  N  B  genita 
figura  majorem  habebit  fuperficiem,  quflm  portio  fpha^rae,  cujus  bafis 
eft  qui  circa  diametvura  A  B  circulus :   nam  in  uno  eodcmque  plano 
lerminum  habent  circulum  qui  fuper  diametrupn  A  B  ;  &  a  figura 
continecur  portio.  Sed  iafta  ab  ip/is  ZM,  HN  fuperficies  conica 
major  eft  fac^a  ab  ipfis  M  A,  N  B  ;  major  cRim  eft  Z  M  quam  MA 
(r<6^um  quippe  '*"fubtcndit),  ac  N  H,  quam  N  B  ;  quando  vero  hoc  *    y.  ^* ,    . 
tuerit,  nujor  eft  fuperficiesfuperficie  :  hsec  cnim  in  lemmatis  often-  /^^^^^       ^^*^'" 
fafunr.  Liquetigitur  quodcircumfcripti  figurae  fuperficies  raajor  efl 
fupcrficie  porcionis  rainoris  fphaerae. 

Prop.  XLr,  CorolL 

Et  patet  ^Hod  fnpfrfjcies  clycMmfcriptte  feBori  fgnra  acjH^.tur  cir-    Fig.  43. 
chIo^  CMJPU  Yddim  potefl  com^rehenfum  &  ab  mo  Utere  polj^oni^  &  ab  ^         ,    -  , 
umnihm  conjungemtbus  mgttlosj  &  praUreA  femijfe  bafis  di^i  poljgoni.       '"  ^lj^yi^- 

lam  ^  circumicripta  ngura,  majoris  fphaerae  portiom  mfcnpta  efl-.  *  ^^  /;^j«^. 
Undeliquet  cx '^■intediiflis.  E  Frop: 


C  COf 
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FiJ.  43.  Si^erficus  i^)fi^t*r£  (Ti  E^GW)  circ.tfeaorcm  (Z  A  BC)  de- 

°'       *       fcripum.ijor  eft  circulo^  cujiu  rAclius  ^quatur  .  dn^£  (^  h)  a  vef' 

tice  (B)  portioms  in  circumferenti.im  circuh  (A  C)  cjni  hafis  eft  porti- 

onis. 
3  coT.  41  hu].  Q\^f.j^  figunm  dcfcribatur  fph.xra  D  F  1 1  L  •,  «S:  conncc^antur  re- 
b  for.y  tuj.  ^^  j^  ^^  P  j)  L  E.  cflquc  S  »  =  O  rad  V  L  E  *  F  P  =  O  rad  V 
d^7^*  s  ■  ("^  B  M  »  F  P  ("ob  L  E  =  B  M  )  c-  O  rad  ^'  B  M  -  B  K.  (  tft  cniin 
'  ]oy.  s'  t;  17.  F  P.  B  K '  ::  F  D.  B  A  :: '  'Z,  D.  Z  A  .  adcoquc  F  P  "  cr\!>  K).  atqui 
cor.  r.  I  r.     ©  rad  >    B  M  '  B  K  '  —  t  rad  B  A.  crgo  S :;-  O  rad  B  A.  Q^E.D. 

q»rop.  XLVII. 

Fig.  44.  ^inettam  cirCHmfcriptA  feBori  fij!;rtrA  (DEFGllj  cum  cor.o 

(\yL\\)^  cNJw  qMt.iem  hfs  eft  circnlus  circa  diametrnm  {OW) 
vertc.x  vero  centrHm  (Z)  ttqtialtf  eft  ceno.,cujus  Pitidcm  hafis  dCjUAliscfi 
fuperfcieiJj^U)-e,  altitudo  Antem  fcrpendiculari  (L^)  Acoitro  adU- 
tMS  du^Jty  ejHx  uti^HC  /ti^Halis  cfi  radiofphxr^t. 

Figurx:  circumducaiur  rpharra  D  E  F  G  H  ;  <Sc  liquct  prof  o.fKutn 
cx  43  hujuf. 

CorolIariHm. 

Hincapparct  circumfcriptam  figuratn  cumconoDZH  majorcm 
cfTccono,  balim  quidcm  habente  circulum  cujus  radius  irquatur  iili 
(BA)qui'a  vertice  (B)  pyrtionis  minoris  fpharra?  ad  circumieren- 
riam  ducitur  circuli(A  Cj,  quiba(is  cft  poriionis;  altitudinem  vero 
a-qualem  radio  minoris  fphxrac. 
a^tf.rj*  47  /'.  isjjfYi  bilis  hujus  coni  "  minor  efl  bafe  coni,  qui  arquacur  circum- 
fcripta^figurac  j  altitudo  autcm  arqualis. 

Prop.  XLriJL 

F'g*45»  Sit  rurfus  fphscra  ,    &  in  ipfa  maximus  circulus ;  ac  femicirculo 

minor  portio  A  B  C,  &  centrnm  D  ^  &  feftori  A  B  C  infcribatur  po- 
lygonum  parilaterum,  &  huic  fimile  circumfcribatur,  (intque  latera 
lateribus  paratlela ;  &  circa  polygonum  circumfctiptum  defcriba- 
tur  circulus ;  &  limiliterac  m  praecedaneis  manente  11  B  circumlati 
circuli  figuras  efficiant  a  conicis  fxiperficiebus  circumfeptas  j  demon- 

ftrandum 
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flranilum  eft  quod  circumfcriptae  figurx  fuperficies  ad  infcriptx  fuper- 
ficiem  duplicatam  habet  rationem,  cjuam  latus  circumlcripti  polygo- 
ni  ad  latusinfcripti.  Figura  vero  cum  cono  triplicatam  habet  rat^o- 
nem  cjufdcm. 

Nam  circulu?,  cujus  radius  aequa'.ur  potenti  red:ingw!um  ex  pa- 
rallelis  ad  E  Zcum  dimidia  E  Z,  &  latere  E  K,  '  xquatur  fuperficiei  a  4y  lujus. 
circum(aipt:e  :  «5c  circuluf; ,  cujus  radiu?  xquatur  poccnti  reAangu- 
lum  ex  parallelis  ao  A  C  cum  dimidia  A  C,  CSc  latcre  A  L,  ^'  xquatur  i,   ^  imjtu. 
fuperficiei  inf:ript.T.  Hxc  autem  ret^anguU  *  fimilij  funt  (ob  poly-  *  4.6. 
gonorum  fimilitudinemj  adtoque  ^fefe  habcnr,  ut  quadrataex  lace-  d  xo.^. 
ribusEKjAL  :  quare  &:  di<f^i  circuli  (\\oc  eH:  fupcrficies  circum- 
fcripia,  &:  infcripta; '  fe  habent  ut  quadrata  tx  E  K,  A  L,  ^  hoc  eft  in  ^  ^°^'-  *•  ^  *• 
duplicata  ratione  ipfarum  E  K,  A  L. 

2.     Ducatur  D  M  pcrpendicuUris  ad  latera  E  K,  A  L.  £t  quoni- 
am  conus,  habcns  balim  acqualem  fuperficiei  polygoni  circumfcripti, 
alti:udinem  D  M,  ',acquatur  circumfcripto  folido  cum  cono  E  D  Z.  &  ^47  hujut, 
conuSjCujusbalisxquatur  fuperficiei  polygoni  infcripti,  altitudoipli 
D  N,  ^  a^quatur  folido  infciipto  cum  cono  A  D  C.   8unt  autera  radii  S'^^  ^"^jtif. 
bafium  horum  conorum  (ut  mox  \  idimu?)  licut  latera  E  K,  A  L,  ''hoc  h  4. 6. 
cll,  ut  altitudines  D  M,  D  N  :  ^'  ergo  hi  coni  fimiles  funt ;  adcoque  k  i^Jc/.  n. 
'  funtin  triplicata  ratione  radiorum  fuorum,hoceflipfarum  E  K,A  L.  1  is.  iz. 
&  ■"  proinde  folida  ifti^  acqualia  (circumfcriptum  cum  cono  E  D  Z,  &  »"  7*  5« 
infdiptum  cum  cono  ADC)  funt  in  eadem  rati#ne  triplicaca.  ^E,D, 

Prop.  XLIX. 

ChjufcHfiijHe  fph^rica  ftrtioni^  (  A  B  C  j  hemfphicrio minori<i  fnper-     Fig.  4^. 
ficies(^S)  aquMis  eficirculo  (X)  cujus  ra^iits  £c^U(iturr  du^<£  (B  A)  ^ 
portionis  vertice  (B)  ^  circMmferentiam  circult  (A  C)  cjHibafiiefi 
portionisfphjeric<e. 

Si  neges,  efto  primum  O  X  "tj  S.  tum    portioni  circumfcribantur  a  5  f'"j»s. 
&  infcnbamur  figurar  (quarum  fuperficies  appelJentur  Y,Z)  fic  ut  la-  ^'°"(j' . 
tus  E  F.  A  D  bis  (vcl  E  Fq.  A  Dq)  -^  "td  0  X.  S.  jamS.  X '  c"  EFq.  ^^Jj,^',;  c^ 
ADq^—  y.  Z. '^  c-S.  Z  unde  X^^-^Z,  contra^x  hujus.  g.^. 

vSin  dicatur  X  cr  S.  fit  E  Fq.  A  Dq  ^  "^  X.  S.  daque  X.  S.  '^  CT"  e  10. 5. 
EFq.  A  Dq'  =  y.Z^c7-y.  S.  unde  X '=cr-y  ,  contra  46  hujus.  f^o/;4C5*8-?. 
Itaque  potius,  ut  hx  vitentur  repugnantiae,  eft  0  X  =  S.  Q^E.D, 

E  2  Prop, 
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Ff?  dy  jOui>!imofi  pytio  (W>C)rf}>^jorfithemifphxrio,jimilitcre]H.ffn- 

o*       po  fictes  itcjUiiUj  crit  cirailo,  cnjus  radins  ^tcjtiAlis  ejl  relix  (  B  A  )  ^  ^or  - 

tioni-s  vertice  dedn^s  ad  circHmferentiam  circuli  ^nS  bafis  ejl  fortifmi^, 

Dutf^a  enim  diametro  B  D,  &:  conncxa  D  A  ;  crit  circulus  radio 
aconll.  izh.  [)  i^  »a?c]uilis  fuperficici  toLius  Iphxra- ;  (Sc  circulus  radio  1)  A^  x- 
ccor  T^i^*  ^^  'jualis  fuperficici  pordonis  A  D  C.  Detraliatur  hic  ab  illo, '"  luper- 
eflque  circulus  radio  B  A  acqualis  rcfidux  portioni  A  13  C.  ^t.i>. 


1  <«A".  I. 


CorolUriA' 


1.  Cujr.i>i-  portionis  fupcrficics  (.\  BC)  cXquatur  curva;  fuper- 
ficieicylindri  (MKSN)  lubcntis  eandem  altiiudintm  ,  vel  axtm 
(B  K),&:diaraetrum  (RS;parcm  radio  fpharrar. 

a  \6  huju!.  Nam  fupcrf  cylindrica  M  K  S  N  'xquatur  circulo,  cujus  radius  -^ 

M  K  ^  R  S,  vd  V  B  K  *  B  D,  hcc  eft  B  A  (nam  B  K,  B  A,  B  D  funt 
b^pC^jo/;.    -H-j  i^jdefl  a^quantur  fuperficici  portionis  A  B  C.  Ilinc 

2 .  Superficics  portionum  A  B  C,  A  D  C  fe  habent  ut  axes  K  B 
KD.  Ngra  cylindricaefuperficics  ip/is  arqualcs  M  R  S  N,  ^RSf'', 
fe  habent  ut  latcra  R  S\  R  ^  hoc  eA  ut  B  K,  K  D. 

5.     Spha:ricarum  quarumvis  portionum,  fupcrficies  axibus  fois 
propoitionales  funt. 
d-j.  ccr.i^.h.        ^im  &  cylindricis  fuperficiebus  quibusa-quantur  "*  hocconvenfr. 

^.  Sphxrica  fujrerficies  A  a  yC  parallelis  planis  hQ,a.y  inter- 
cepta  acquatur  cylindricar  fuperficiei  R  5  o-  S  iifdem  planis  interccpiap; 

Nam  fi  afuperficie  cylindrica  5  N,  cui  aequatur  fphaerica  fuperf. 
ttB>fubtrahatur  cylindrica  fuperf,  R  N,  cui  arquatur  fphxrica  fu- 
perficics  A  BC,  reraanebit  fuperf.  cylind.  pSacqualis  fupcrf  fphccri- 
cae  A  «  3.  C. 

5-.  Zonae,  feu  fuperficics  fphaericae  parallclis  planis  interceptae  fufs 
axibus  proportionales  funr. 

Quia  ncmpe  cylindris,  quibus  aequales  funt,  id  convenit. 

Vrop.  L  I. 

Fig.  40.  ChicHn^He [phdirA  fe^ori(G  A  B  C,  velS)  a^ualis  efi  comhs  (K) 

bafin  ejuidem  habens  a^mlemfHperficiei  fcrtionis  (A  B  C)  adfeCiorem 
pertinentisj  dtitndinem  vero  parem  radiofphcera,  Si 
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Si  nege?,  eflo  priraum  S  cr"K.  fiatque  S.  K  *  c;-  L.  M  ^  cr"  L.  N  ■"'  5  ^«j»^. 
ter.  tura  portioni  circumfcribancur  <Sc  infcribantur  figurae  X.  Y,  fic  b/fw.  «(/57//. 
uc  larus  E  F.  A  D  ^-^  L.  N.  EHque  S.  Y  ^-  con  A  G  C  '^  "^  X  ^-  \  \^''''^"'' 
con  E  Z  G.  Y  ^h  con  A  G  C  =  =z  £  F.  A  O,  ter  ^  -d  L.  N,  itt'-^\  45  L«.; 
L.  M  '-^  S.  K.  5  ergo  Y  ^-  con  A  G  C  c;-  K ;   comra  coroH.  43X Uoufi. 
hujus.  8  »0.5. 

Sin  dicatur  K  c-  S.     Fiit  K.  S  ^  c  L.  M  ^—  L.  N  rer ;  &  reli- 
qua,  ut  prius.  &  ob  X  -i-  con  E  G  Z.  ^'  ^^  con  A  Z  G  -n  *  L.  M  *  /^"«^- 
f-nK.S^-^K.Y^-con  AGC.6  eritX^hcon  EGZ-^K,  coh- hs.f, 
tra  coroH.  ^yae  hujus.  quin  potius  eft  con  K  —  feftor  S,  ^E.D» 

Schol.  De  feftore  fphaerico  minori  diredti  proccdic  demonflra- 
lio,  fed  infertur :  idem  tacile  de  majori.  Nam  quia  coniis,  cujus  bafis 
zquatur  toti  fphxrae  fuperficiei,  altitudoradio  fphaerar  totam  fphae- 
ram  exaequat ;  5c  conus,  cujus  bafis  xquatur  fuperfidci  portionis 
A  B  C  ,  aliitudo  itidem  radio  fphacrae^  fe^orem  A-QC  B  adxquat: 
detrafto  hoc  cono  ab  iiJo,  reflabit  coniR,  habens  bfllim  xqualera  reli- 
quae  fupcrficici  fbharricae,  aititudincraque  parcm  radio  fphaerae,  ai- 
qualis  refiduo  feAori  majori. 

Coroliarin, 

1.  Hinc  fe^lor  ( A  G  C  B)  cequatur  cono,  cufus  altitudo  fphapjigi 
radio,  bafis  aequatur  circulo  radium  hahenti  parem  fubtenfac  B  A. 

2.  Portio  fphaerica  (A  B  C)  a^quatur  ifli  cono,  dempto  vei  addiV " 
to  cono  A  G  C ;  (addito,  ff  porcio  major  (it  hemifplferio,  dempto  fi 
minor :)  fi  feftc«:  hcmifphsrio  aequctur,  cum  portione  coalefcit, 

Portionem  fphafricam  cum  cono  methodo  alia  comparac  Jrchi- 
medes,  in  libro  de  Conoidibus  <Sc  Sphaf roidibus.  Nam  fphae.rae  6s  por- 
tionibus  ejus  convenit ,  quicquid  iftic  dc  fphacroide  fphjeroidifqae 
portionibus  of^enditur,  refpcitive. 


ARCHU 
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AKCHIMEDIS 

£    SpHiERA&CYLINDRO 
LIBER     SEGUNDUS. 

Archimedes  Dofitheo  Salutem. 

Ntea  quidem  mandafti  milii,  Problematum  de- 

monlkationes  fcriberem,  quorum  ipfe  Propofi- 

tiones  ad  Co-mnem  miferam.   Accidit  autem  eo- 

rum  complura  inter  Theoremata  fcribi,  quorum 

prius  ad  te  mifi  demonftrationes ;  quod  nempe  omnis 

Sphgerx  fuperiicies  quadrupla  efl:  maximi  circuh  eorum 

qui  in  Sphaera :  quinetiam  quod  omnis  portionis  Sphss- 

rs  fuperficiei  s;quatur  circulus,  cujus  radius  squaHs  eft 

reto  a  vertice  portionis  ad  bafis  circumferentiam  dudae. 

Praeterea  quod  omnis  Sphaer^  cyli^drus ,  bafin  quidem 

liabens  maximum  circulum  ex  iis,  qiii  in  Sphaera,  altitu  - 

dinem  vero  parem  diametro  Sphserae,  cum  iple  magnitu- 

dine  fefquialter  eft  Sphserae,  tum  fuperficies  ejus  fefquial- 

^i^l^iH  iii.  ^^^^  fuperficiei Sphaerse.  ^Adhaec  vero^quod  omnis  fedor 

folidus  squalis  eli:  cono  bafin  quidem  habenti  circulum 

gequalemfuperficieiportionisSphssrse,  qu^infediore,  al- 

titudinem  vero  parem  radio  Sphserse.  Qusecunque  igitur 

Iremadr  (de'  Theorcmata  &  Problemata  fcripta  funt  "^per  h«c  Theore- 

dufta  fciiicet )  mata  in  hoc  Ubro  defcribens  ad  te  tranfmifi  :  qusecunque 

vero  per  afiam  inveniuntur  contemplationem,  qu^  fc. 

de  HeUcibus,  &  quse  de  ConoidibuSj  propediem  adnitar 

mittere.    Problematum  autem  primumhocfuit. 
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Prop,  J, 

Sphara  ^HtaffAtium  fUftum  invenire  aqmlefuperjicieifph^M. 

Hoc  vero  manifeftum  eft:,  e  prxdidis  Theoreraatis  oflenfura.Qua- 
druplura  enim  maximi  in  fphaera  circuli  planum  fpatium  eft ,  <Sc  se- 
quaie  fuperficiei  fphxrsp, 

Pr0p.  II. 

Secundum  erat :  Dato  com  vel  cjlintko  (AC)  fphicram  ifiveme    Fig.  jo» 
cono,  vel  cylindro  parem-  r^^ 

jinaljfis,    Fadum  fit  •  fit  nempe  X  diaraeter  fphaerae  acqualis  cy- 
lindro  A  C,  cujus  diamcter  A  B,  iatus  B  C.  Fiat  B C.  B  D ::  2. 5, 
quare  eylindrus  A  D  ^fefquialter  erit  cylindri  A  C,  ''hoc  cft  fphaerK  ^  14  1 1. 
ad  diametrum  X.  ergo  cylindrus  A  D  <=2equatur  cylindro,  cujus  dia-  ^  ^^'    ,  . 
raeter,  &  altitudo  aequantur  ipfi  X.  ^  ergo  erit  A  Bq.  Xq  ::  X.  B  D.  ^d^,'  ^Vu"^* 

imde  B  D '^ri:  ^-^'  at  vero  A  B,  X,  5i'44-*  ^«"^  ^.  quate  ^  ^^•"- 
ABq  AB  ABq  ^ 

componitur  fic  :  fit  B  C  =:  |  B  D.  (^unde  cylindr^s  A  C  =  |  cyl.  ^  i4. 12. 

A  D)  ;  &  inter  A  B,  B  D  reperiantur  duae  medix  proportioaales  ^^"  '•  "^^' 

X,  Y,  erit  X  diameter  fphierae  sEqualis  cylijndro  A  C,   Nam  fphxra 

Xeft  1  cylindri,  cujus  diameter  &  altitudoacquantur  ipfi  X  ;  hic  au- 

tem  acquatur  cylindro  A  D  •  qu^a  eft  X.  B  D  ::  A  B,  Y ::  A  Bq.  Xq* 

ergo  fphasra  ad  diametrum  X  aequatur  cylindro  A  C.  ^E  F, 

Scholium. 

Hoc  problema  folidura  eft,  ad  ipfius  quippe  folutionem  exigens, 
ut  duae  mediae  proportionales  inveniantur;  quod  pracftare  nequi£ 
Geometria  communis ,  regula  tantum  utens  &  circijio  ;  pcr  conicas 
fefiiones,  &aliiscorapluribusmodisefficipoteft5  de  quibus  hic  ta- 
ceo. 

Prop,  II L 

Ormls  fpharaportie??i  (B  V  Aj  a^Hatf^r  conus(B  E  A)  hahens qui-    Fig,  ^il 
dcm  l>afim  {B  A^  portiom  communem,  altitudinem  vero  re5t^m  (^KE% 
^Ha  adpm-tionis  altitudinem  (t^  V)  eandem  rationem  habety  qnAm  com' 
pofta  ejphtera  radio  (C  V)  c^  reliqm  portior.is  ahitndnt  (KD)  ad  re- 
iiqiu  ponionts  a/titHdinm  (KD). 

Nam 
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a  Zjx  Nam  ob  K  E.  K  V »::  K  D  -I-  C  V.  K  D ;  erlt  dividendo  V  E.  K  V 

::  C  V.  KD  j  &  permutando  V  E.  C  V  ;:  k  V.  K  D  ,  &  coraponcn- 

b  14.  11.        do  C  E.  C  VC^hocelt.con^   ,    ,^  c  conX  ,     >- ,,      J   '.; 

^  ^alt.  CE  ^alr.  C  V.     / 

c  ro.6.  D  V.  KD  -:D  Vq.  DBq^'::  V  Bq.  K  Bq  ::  ^  con^^j'^^"  ['^'^  ^' 
ati£s-i2.5.  rbaf.radKB  ,     •         c  l>^f"- ^aci  K  B  St^ar.radVB 

'^^•'"  ^^"ialt.  CV.       ^'^g^   ""^^"?altCE        =^^"ialtCV^ 

^^-  J-  5  r=  port  B  V  A  -j-  con  B  C  A.  auferatur  utiinque  con  <   u '  q  k 

'^^'^'")-  D /^  A      D    a  u:,         SbafradKB  von    /n  7?  t, 

ii  v4.  ti.iiJ^S.  ==con  BC  A  j  ^*-'"'^'^"  <^o"  )alc  i^  T7         —  port.  ABC.  i^  £.Z). 

Si  portioma}or  Gt  hemifphxrio,  idcm  plane  difcurfus  adhibetur, 
nifi  quod  hic  utrincjue  lit  addendus  conus  B  C  A,  ficut  iflic  aufcrtur. 

Corollariy.m. 

Hinc/acileeft  darx  portioni,  ad  eandembafin,  3?qualem  conum 
conftituere  ;  faciendo  fc.  KD.  K  D  -|-  C  V  ::  K  V.  K  E  ;  eritque  K  E 
qoaffiti  coni  altitudo,     Tertium  Problema  hoc  erat : 

Prop,  IV. 

Fig.  j^r  D^tamfpharam(BVADJ  flanofecare,  it4  tit portiomm fnperfi- 

cies  adfe  ratidnemh.ibeant^  eandem  datx  (X  ad  Y) . 

sictr.^o.ih.      Quia  fuperficies  fphaericae  *fe  habent  ut  axes ;  liquet  fi  diamctcr 

hic.6.  fphaerae  ^fecerur  ad  K,  ut  fegmenta  V  K,K  D  fint  in  ratione  X  ad  Y,  & 

per  K  ducatur  planura  B  A  ad  ipfam  V  D  re£lum  ,  eCfe  fuperficiem 

B  V  A  ad  fuperficiem  B  D  A,  ut  V  K  ad  K  D,  vel  X  ad  Y  j  &  proin- 

de  faftum  elTe  quod  poftulatur. 

Prop,  F/ 

Fi 2    "4.  Batamfphjtram  (B  V  A  D )  j^lano  itafecare ,  ut  fartiones  fphttne  ra- 

iionem  habeant eandem  data  (X  ad  Y). 

Analjfs-     Fa»flum  fit  5  fecet  nempe  planum  B  A  fphxram,  ita  ut 

poiiiones  B  V  A,  B  D  A  habeant  rationem  X  ad  Y  j  &  fit  V  D  por- 

fphx!^.'""'     "0"""^  ^^^5  5  ^"^^"^  V  D  r::  ^,  ^C  V  =  r.  D  K  -  ^.   unde  K  V  r= 

2r 


K 


_Arc}wttd£.j  .  YcL^.      "3% 
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2  ;._^ .  jam  fi  D  K.  D  K  +  C  V  : ;  K  V.  K  £,  hoc  cft  ^.  4  +  r : :  2 V- 

rf.  K  E  = • — '  ^eritcoaus  S  E  A  xqualis  portioni  BVA.  ashujus. 

Iterafi  ^VK.VK  +  CV::KD.  KF;  hoceft^r — a.sr—a::a, 
^~-r~~  ^'  '^'^'^  ^^""^  B  F  A  xqualis  portioni  B  D  A,  *>  ergo  X.Y  b  4*/,.  Cs'  7  r, 

::con  B  E  A.  con  B  F  A^  ::  K  E.  K  F ::  lHill^.  illnff  ..x.  c  14  1*. 

a  ir--^a 

Y.  quare  (  duccndo  in  fe  excreraa  &  media  )  cric   .3^^.^~^^^  — 

.7   nr/j^ 2ff .  &  (utrumque latus  multiplicando  per  ir — a  &  4) 

€rk  ^xraa — xa^-=:^rj/^ — •^jfyaa^j/a^.  &  (tranfponendo^^Ar^^^- 
Syraa—xa^ — ya^^z^jri.  &(utrinquedividendo  perA;-J-_;')  3fW4 — 

a^  z=Jp  -  ^Jrfi  (^fubftituendo  M  pro  ^r»).  &  facicndo  H-7-  *  ^*'  *' 

y::r.p—  ■■<-r—,  erit  3  raa—  a^=pM  hoc  efl,  squationem  hanc,  ad 

Y  f-CV 
analogifmum  redigendo,;  r—a.p  ::  Maa.  hoc  efl  C  V-j-K  V.  :r— — 

::  V  Dq.  D  Kq.  qui  ipfiflimus  efl:  analogifmus  ad  quemrera  deduxic 
ArchimedeSj  Tsuod,  ut  hoc  obiter  moneam,fatis  prodit  qualem  is  ana- 
lyfin  ufurputit .  nam  huc  eum  deveniffe  varias  iftas  proportionum 
compofitiones,  divifiones,  alternationes,  &  inverfiones,  quas  ofitntat, 
adhibendo,  pene  fupra  fidera  fit :  quod  fi  fecKfet,  cafui  potiiis  impu- 
tandura  effet,  quara  arti,  quod  in  genuinas  inciderit  foluiiones,  &  hoc 
ei  conftanter  obtigiffe,  vix  concipi  poteft. 

Ipfura  Problema  quod  atiinet,  hquet  illud  ciTe  folidum,  nec  in  eo* 
genere  facillimum  efliedu ;  integram  pollicetur  Author  ejus  refolu- 
tionera  &  eompofiiioneni,  at  quod  praeftitcrit  non  apparet.  Ei  fup- 
plendo  defedui  nonnwlJas  Eutocim  bene  longas  &  laboriofas  cxhibec 
conftruftiones,  per  conicarum  utique  fe^tionum  occui  fus ,  quas  nos 
omittimus.  Prseillisconcinnam  &cxpeditam  conflrudionem  tra- 
dit  Excellentiffimus  HugemHs  ^  in  primo  Problematum  illuOrium, 
quara  vide  sis  •  vel  adhibeas  ipfe  generalem  Cartefii  methodum , 
quam  pro  conff ruendis  hujufmodi  problematis  edocer,  in  Geometrix 
fux  tertio.)  Nos  Authoris  infiftentes  vefligiis  fuppofita  hujus  analo- ' 
gifmi  effc^ione,  problema  ficcomponimus. 

F  Fiat 
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Fiai  X  -\-  Y.  Y  ::  C  V.  P  ;  &  fccerur  D  V  in  K,  ita  ut  fit  C  V  + 
K  V.  P  ::  VDq.  K  Dq.  &  per  K  tranfeat  planum  ipli  V  D  reaura,  Di- 
cofailum.  Namfit  CV  +  DK.  DK::  KE  KV.  <ScCD-l- VK. 
V  K  ::  K  F.  K  D  ,  eritque  dividendo  C  V.  D  K  ::  V  E.  K  V.  &  C  D. 
VK::  DF.  KD.  pcrmiitanddqueC  V.  V  E  ::  DK.  K  V  ::  DF.CD. 
inverscque  componendo  C  E.  C  V  (C  D)  ::  C  F.  D  F.  &  tam  ante- 
cedentes  quam  confequentes  codjungendo  E  F.  C  F  ::  C  F.  D  F.  un- 

a  zc  6.  de  E  F.  D  F  =::  C  Fq.  D  Fq  ::  D  Vq.  D  Kq  (erai  enim  prius  C  D, 

D  F  ::  K  V.  D  K  ;    adcoquc   componcndo  C  F.  D  F  ::  D  V.  DK  j. 

^  '°f-  atqui  D  Vq.  K  Dq  ^-:  C  V  -1"  K  V.  P.  ^ergo  11  F.  D  F  ::  C  V  -|-KV. 

*^'^'^*  P.  quinetiamtuit  C  V-j- V  K.  V  K  ::K  F.  K  D  ;  &  converlione  rati- 

onis  C  V  4-  V  K.  C  V  ::  K  F.  D  F  ;  feu  invefsc-  CV.  CV  -j-  V  K  :: 

d  conf.^  II.  D  F.  K  F.  ergo  ex  axjuo  perturbatc  C  V.  P  -  E  F.  K  F.  ^*  id  eft  X-l- 
^-  j,  Y.  Y::E  F.KF.&divilJmX.Y::EK.KF^::conBEA.  conBFA 

i(onpi-jK    ^::port  BVA  portBDA::X.Y.    ,^EF. 

Lcmma^  proJequentL 

pj(,   -^  SintconiDMF,  GOI  siquales  fimilibus  fpha^^ricis  portionibus 

^*  .  x"      DE  F, GFi  I(adeafdembaresconRitutis)  j  dico  conos  hos  aflimi- 

'  I. 

jarr. 

Nam  produAis  axibus  iVfN  R,  O  P  T  fint  fphacrarum  ccntra  Q,S. 

&  ob  portionura  (imilitudmem  erit  E  N.  N  R  ::  H  P.  PT.  &  ante- 

cedentes  dimidiando  Q  R.  N  R ::  S  T.  P  T.  componenddque  QjR-1- 

ajA«;w.         NR.NR  ::ST-1-PT.PT.  >  hoc  eft  MN.EN::OP.  H  P.  ac 

b  n^def.  II.    rurius,  ob  portionum  fimilitudinem,  eft  E  N.  N  D  ::  HP.  P  G.  ergo 

cxacqualiMN.ND-OP.PG.  ^ergo  coni  DMr,G  O  Ifunt  li- 

milcs.   JIS.D. 

Prop,  V  h 

Fig.  j'-.  DAt£  fphdrs  portlonl  {0  E¥)fimiiem,  alterique  data  (A  B  C)  4- 

/^Halem  confiitHere. 

Analjfis.     SicGHlportioquxfita, fiantqueconi  AKC, DMF, 

G  O  1  aequales  portionibus  A  B  C,  D  M  F,  G  O  I ,  fingulae  fingulis 

a  I .  «ji.  I .       ordine.  * Quare  con  G  O  I  =  con  A  K  G.  &  ''idcirco  A  Cq.  G  Jq  :; 

•cW;  trxc  PO.  LK.  ^  unde  — J-^.^^  =  P  O.  Item  ob  «=  fimilitudinem  co- 

dz^def.lU  ^'S 

^7-5.  ,         norumDMRGOl  «^  eftDF.NM  ::GI.  PO::  «^GI.  ^lSSlilii 

Glq 
::GI 
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::  G  I  cub.A  Cq  «^  L  K.  quare  ^Il^^liiiiK  ^  g  I  cub.&(di. 

funt  -H-.  ergo  G  I  efl  prima  duarum  inter  A  C,  &  ^  *  ^J^  raedi- 

N  M 
arum  proportionalium. 

Vides  &  hoc  problema  efle  folidura,  utpote  quod  defidcrct  inven- 
tionem  duaruramediarum  proportionalium  j  qua  fuppofita  ficcon- 
ftruetur.  ^Fiant  coni  A  K  L,  D  M  F  pares  datis  portionibus  A  B  C,  ^  5  *«j«f. 

DEF.  ritqueMN.KL::DF.Z=r:^ill^.  &  imer  A  C  ,  Z 

MN 

repcriantur  proportione  mediae  G I,  &  X.  Circa  G I  vero  dcfcriba- 
tur  portio  circularis  G  H  1  continens  angulum  G  H  I  =  ang  D  E  F.  ^  35-  3« 
erit  portio  G  H  I,quam  quarris.  Nam  taciendo  conura  G  O  J  parcm 
portioRi  G  H  I,  quia  portiones  G  H  I ,  D  E  F '  fimiles  funr,  ^  erunt  &  ^  '^*"''*'' 
coni  G  O  I,  D  M  F  iimiles.    quare  P O.  G  P : :  M  N.  D F  ::  f  K  L.  "^ k>.mtTtc, 
Z.  &  pcrmutando  P  O.  K  L .-:  G  J.  Z  ^"::  A  C.  X  e  ::  A  Cq .  G  l  q.  f  c^,J/er'iV.j. 
(^fc.  ob  A  C,  G  I,  X,  Z  -fr-).  itaque  reciprocara  habcnt  coni  G  O  J,  g  20. 6. 
A  C  K  bafium  &  altiiudinura  proportionem ;  '^  ergo  coni  GO ',  ACK  ^  ^"^'^- 
Xhoceft  portionesGHl,  ABC)  a^quaniur.  Q^E.F.  ^  '^''^' 

Prop.  VII, 

DtAtis  dua^infph^ra  firtionibus  (A  B  C,  D  H  F)  \_five  ejufAem.five  F^*  5  ^* 

»0»]  invenire  jfhxrA  portienem,  qux.  (jhidem  datArnm  //«*  (  D  E  F ;  fimi  -  59» 

lis  eritj  fHperficiem  vero  hahel^tt  alterim  portionis  (A  B  C^  Jnperfciei  ^^' 
pArem. 

Anslyfs.  Sit  portio  G  H  I  qualis  exponicur.  unde  ciim  portio- 
num  G  H  I,  A  B  C  fuperficies  acquentur,  'erit  circulus  radio  H 1  xqua-  a  49  C?  ?o.i  /-'. 
lis circulo ad  radium  BC;  &proindeH  I  =:  B  C.  Item  ob  fimili- 
tudinem  fuperficierum  D  E  F,  G  H  J,  crit  E  F.  E  R ::  H I  (vel  B  C), 
11 T :  hinc  Synthefis.  FiC  E  F.  E  R  ::  B  C  H  T.  &  fit  H  T  diame- 
ter  fphxr.T  .  &:  fecetur  H  T  in  P,  -i  ita  ut  fit  H  P.  P  T ::  E  N.  N  R ;  *^  ^°'/- 

per  P  tranfeat  planum  G  I  ad  H  T  reaum  :  liquet  portionera    g  ^ 
GHI  forc  fimilem  ipfi  DEF;  &e(!eHl.  HT  =  ::  E  F.E  R'::  f  ,o«i. 
B  C.  H  T.  adeoque  efle  H  1  =r  BC  &  idcirco  cirfulum  nidio  H  I  g  9.  5. 
^a^quaricirculo  ad  radium  BC;   '^hoc  eft  fuperficicm  fphaericam  ^  49-25' jo.xA. 
GHlfuperficieiABC.     Q^.E.F. 

F  2  Fr9\ 
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Prop.VIir. 

Fig  61 .  ^  datafph^ra.  ( B  V  A  D^plafU)  abfcinaere  ^oruonem  (B  V  C),  /m 

utponio  Aa  cor.um  (B  V  C)  habeyitcm  eandem  cnm portione  bafim  (B  A) 
&  aqHalem  a/titudi»em  (V  K)  habeat  rationem  d,\tam  (X  4^' V). 

Quarfita  portio  fit  B  V  A,  &  cofiiis  B  V  A  ;  quibus  axis  commu- 

nis  V  K  ;  in  quo  protravfto  centrum  fpharrae,  C  ;   ponatur  autem  co- 

n  3  '^">'*-        nus  B  E  A  arqualis  ponioni  B  V  A  ;   *  undcr  C  D  --|-  K  D.  K  D  ::  EK. 

c  m;>'eJ'  T.y.  V  K  ^  ::  con  B  E  A.  B  V  A  ^;:  X.  Y.   dividendocjue  X— Y.  Y :/  C  D. 

"  "  KD.  unde  componitur  fic:    fiat  X — Y.  Y::CD.  KD.  (  adcoque 

componendoeritX.  Y::  CD-|-KD.KD);  per  K  vero  tranfeat  planum 

B  A  ad  V  D  redum  ;  tiimque  li  fiat  conus  a^^qualis  refcd-ae  porti- 

\  ^  •^;  \^'         oni  B  V  A,  erit  E  K.  V  K  (-^id  ell  con  B  E  A  con  B  V  A)  ^- ::  C  D  -H 

clrn^r'        K  D.  K  D  ^  :;  Y.  X.  *^  adedque  port.  B  V  A.  con  B  V  A  ::  Y.  X. 

Lemma. 

Sint  utcunque  A  cr-B,  &  C  ^-D.  Erit  A-)-.D.  B  -f-  D.  crA-i^ 
C.  B  -)-  C. 

Nam  A  *:  C— D  c-B  x:  C— D  ;  hoc  eft  A  C— A  D  c-B  C— 

B  D.   &  »ranrponendo  A  C  4-  B  D  zr^  C~-\  A  D.  ergo  utrinquc  ad- 

jungcndo  A  B  -r  C  D,etit  A  C  ^- BD  H-  AB4-CX)cr-BC 

n  /;/;.  1  t.        H-  A  D  -t-  A  B  H-  C  D,  ^  hoc  eft  A  -+-  D  ^:  B  4-  C  c-  B  -h  D  * 

*jcb.i6.<f.     A-hC.  ^quareA-i-D.  B  H- Dc:- A  ^- C.  B -h  C. 

Prop,  IX, 

Fig.  61,  Sifphdra  fB  V  A  D j  plafio  fecetnr  non  per  centrum  ,  tnajor  portio 

(B  V  A)  ^Tiaf  minorem  (^B  D  A  raticnem  cjiddem  habet  minorem  qnam 
^ditflam  ejfu,  CjH,',m  hahet  majom  portionn  fuperficies  adfuperpciem 
minoris ;  majorem  verh  ^uam  fefcjuialteram. 

l  ^/'"^"f-  .Sit  conus  B  E  A  —  port.  B  V  A.  &  corus  B  F  A  =  port.  B  D  A. 

b  ic^iTs^'  'q^are  C  D  -h  K  D  K  D ::  E  K.  V  K.  &  dividendo  C  D.  K  D  ::  E  V. 
c|  2.  "  ■  VK^^cr-V  K.  C  D(quiaC  Dq  "^c-KD^V  K)%goEVcr-VK, 
d  14.  ^  &EV  ^'  r  O  ^cr-VKq.   ^Eftvero  (   D-|-  VK.  K  F  ^::  V  K.  K  D 

e  3  ^.  (J  T^.  5.  ..  £  V.  C  D  *c-  E  V  ^  •  V  K-C  D+  V  K  (  E  K.  C  D  4-  V  K  ). 
fj^Ms  ^  16.6.  t,^,^^  Qy  .  c  D  H  -  V  K  CT-K  F  >^  E  K.  &  ^^  proinde  Q  :  C  D  H-VK. 

hs.^;  KFqc-KF  ^EK.KFq.  ^hocefl  VKq.  K  Dq  — E  K.KF,  hoc 

kfup.y  1,6,  eft 
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ell  ^  duplicata  ratto  fuperficierum  BVA.  BDA  major  eft  ^  ratione  co-  J5  ror.  ^o  huj. 
norumBEA,  BF  A  ;  vel  portionum  BVA,BFA.  quoderat  priraum.  ™  M- 12. 

Porro  fiat  X  q  =  E  V  ^  C  D  r  c~V  Kq  ;  &  quia  E  V.  X  'i  ::  X.  W'"'' 
C  D  i  ^ erit  E  V  ^- X.  X  -h  C  D  ::  X.  C  D. ^  ergo  Qu ;  E  V -H X.  ?,'J'(v\8  , 
Qu:X^[^CD  ::Xq.GDq^::EV.CD.    verum  fc  V -h  VK.  s  21.  ^.     ^* 

CD+VK-c-EV  +  X.CD  +  X.  (quia^-^^^^  &  X  uJltV-c 

'^  C-V  K).  ergo  E  Kq.  Qii.  C  D  +  V  K.  c"  E  V.  C  D '^ ::  C  0-]-  l^*lTl 
VK.  KF.  poneZ,cD^-VK,y,KFefle-H-,ergoZq.Qu:CD  zio.*^.* 
4,  V  K  ^-r  Z.  Y  > ::  C  D  4.  V  K.  K  F  ^"^  E  Kq .  Qu  :  G  D  -1-  V  K. 
^  quarc  Z  ~:3  E  K.  atqui  ratio  Z  ad  K  F  «fefquialtera  eft  rationis  C  D  ^  ^^^a 
-t-  V  K  ad  K  F.  ^  ergo  ratio  E  K  ad  K  F  (>  hoc  eli  coni  B  E  A  ad  co-  C  8./  * 
numBF  A,  <^velporcionis  B  V  A  adpoitionem  B  D  A;  major  eft  j' 14.  ti. 
fefqoialtera  rationis  C  D  4  V  K  ad  K  F,  '^  vel  V  K  ad  K  D,  «  hoc  eft  ^  '"''fl-^  7.?. 
fuperficiei  fphserics  B  V  A  ad  B  D  A.  ergo  fecundo  quoque  propoii-  ^  ^ "''"  ^°  ^''' 
tum  conflat. 

?ro^,  X. 

Sfhdricartmfortiotmm  (  A  B  C,  D  E  F)  [Hh  £t:jH(ili  fftperfaie  con-    Fig«  <^3» 
tentarum  waximHm  eft  hxmiffhxriHm  ^A  B  C).  ^4« 

Sint  coni  A  G  C,  D  H  F  acquales  portianibus  A  B  C,D  E  F.  qua-  a  cor.  58.  i  h. 
reKG^=    K  A.  b&  E  M -j-L  O.L  O  ::  LH.  L  E.  fitMcentrum  hshHJm. 
fphsra  DEF,  &EN-BK.    ergo  2ENq  =  ^K  Aq^  =  B  Aq  ^,f  •  ^- 
•^-  E  Dq  =  =  O  E  >^  E  L  'rr:  2E  M  >^  E  L  ;  quare  E  Ng  s  =  E  M    fJ''^hJ^ 
*  E  L.  ergo  E  N  media  cadit  inter  pun«Sla  M,  L  ;  unde  E  N  '^  N  O  e cor.s.cr'?  6. 
^C^EL»^  LO.  Adtiiiisigitur  hmcinde  aequalibus  ENq,  &E  M»^  ffow/?. Cs^i.x. 
EL  ;  eritEN  ^' E  O  (^^hoceftEN»»  NO^^ENq)  cr  E  L -^  g^-^^- ^- 
LO4-EM  "HL'— LH  ^LO.  '"ergo  E  N.  LH  c- L  O.E  O  f  ^*"-^-'- 
°  ::ODq.  E  Oq  P;:  DLq.  E  Dq  ^ ::  D  Lq.  zK  Aq.   &  anrecedentes  ui'^ra(!>:6  6. 
duplicando  lE  N'  ^K  G).  L  il  cr-^DLq.  -  K  Aq^::  D  Lq.  K  Aq.  Po-  nfcb.^6  6. 
naturigiturKZ  LH  ::  D  Lq.  KAq. 'eritque  K  Z,-rjKG  ;  *&  ideo  oVsr.s  «20.^. 
conus  AZC-ncon  A  G  C.  "hoceil  conus  DH  F  minor  cono  P"'*-'^-^' ^^  ^- 
AGC,^velportio  D  E  F  minor  portione  A  B  G.  ^E.'D.  ^fupra^^.^. 

SIO.5.        t    14,  U.  CJ'!^-  5-       U    If.I2.      \  COnJ?. 
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Lemma. 


Fig.  6f,  T^Olygonum  ordinatura  G  H I K  L  M  circulo  circumfcriptum  se- 
X  tjuatur  triangulo,  cujus  bafis  eft  ambitus  polygoni,  altitudo  vero 
radius  N  P. 

Nam  radlus  N  P  ad  conta<^ura  du£lns  tangenti  G  H  perpendicu- 
laris  eft  i  &  fi  duftis  reftis  N  G,  N  H,  N I,  N  K,  N  L,  N  M  poly- 
gonum  refojvatur  in  triangula,  erit  radius  N  P  coramunis  oranium  al- 
a  I  ^.  titudo,  ^  proindeque  triangula  ipfa  aequalia  erunt  • «  ergo  triangulum 

bafin  habens  parera  fummae  laterura  G  H,  H I,  I K  &c.  altitudinera 
vero  N  P  xquabitur  illis  oranibus,  hoc  efl:  toti  polygono  circum- 
fcripto. 

Similiter  polygnum  A  B  C  D  E  F  infcrlptura  circulo  aequatur  tri- 
angulOjCujus  bafis  eft  anibitus  polygoni,  altitudo  vero  perpendicula- 
.   ris  N  O  e  centro  in  unum  aliquod  latus  dufta. 

Prop,  I. 

infig.pxcei,        Omnis  circdHS  (N)  <zqHdis  efi  triangulo  (QRS),  cujm  radim 

Fig.  66.      (iSJ  p)  aeiuAlis efi  nni Uteri  (Q  R)  circa  re^um  anguhim,  primeter 

verh^afi{RS), 

h  I.  xJefph.        Si  negas  fit  pf  imo  triang  QJR  S  "^  O  N.  Circulo  N  ^  infcribatur 

er  fj/.        polygonura  ordinatum  A  B  C  D  E  F,  ita  ut  o  N— polyg  ABCDEF 

-m  0  N-triang  Q  RS ;  quarc  polyg  A B C D  E  F  c-£riang  Q^Sj 

&  quoniam  ambitus  polygoni  ''minoreft  perimecrocircuii,  hoc  eft 

ipsaRS,  fit  ei  ^equalis  R  T  •  &conneftatur  Qj' ;  ciirp  itaque  fit 

X  hmm.  pr4c,   R  Q^c-N  O,  'erit  polyg  A  B  C  D  E  F  -3  triang  QR  t  -^"tlRS. 

verum  erat  polyg  A  B  C  D  E  F  c-triang  Q  R  S,  qua^  repugnanr. 

Sin  velis  efie  triang  Q  R  S  cr"0  N  ;  circulo  circumrcribatur  foly- 

d  2,1.  defph.    gonura  G  H  I  K  L  M^  -D  triang  Q  R  S  ;  ^  ejus  perimeter  cirCali 

^^>''  perimetroraajorefi, fit^cqualisR  V,(ScconnedaturQV;  ^ergopo- 

lyg  G  H  I  K  L  M  3=  iriang  Q  R  V  crtriang  Qj>  R  ;  at  erat  polyg 

G  H  J  K  L  M  -^^  triang  Q^l  S,  qua?  repugnant. 

Ergo 
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Ergo  potius  circulus  triangulo  QJl  S  xquatur  •   J^.  E.  D.     ■ 
Brevius.  Circulus  eft  qua(i  polygonura  ordinatum  infinitilaterum  , 

in  quo  radius  eft  perpendicularis  ad  latera,  peripheria  vttb  furaraa  la- 

terum  ;   unde  conftat  e  prsemifTo  lemmate  propofitum. 

Coro/l.    Si  circumferentia  dicatur  -j»,  diameter  ^,  radius  r,erit  0  = 

r-a-      '"■ 
—  =r--  rr. 

Lemma.    Sit  A.  B  urC.  D ;  &  B  =  D  ;  erit  A  crC  Nam  fit  a  xo.  5-; 
A.  E ;:  C.  D.  «ergo  E  c-  B  j  hoc  ed  E  ErD  ^  ''quare  A  c-  C.  b  1 4.  j, 

prop.II, 

Omnis  circuii  perimeter  {'-w)  tripla  efi  Mame'ri  (A  D,  'vel  <^)  ,  &• 
praterea  excedit  minori  qmdem  qa^am  7  ('^^/70)»  majori  veroquam 
fTdiametri. 

Pars  prima, 

Dicofore  «.  J'*^  37.1,  Ducatur  tangens  A  D ;  fitque  f  reft  = 
<ACD  rr  2<ACE=  4<  ACF=8<ACF=:  16 
<ACH=32<ACK.  quarc  2  ang  A  C  K  =  ^|  4  rea .  un- 
de  2 A  K  *  9(^  eft  ambitus  polygoni  circulo  circumfcriptibilis,  circu- 
lo  circumferentia  majoc ;  itaque  fi  2AK  *  96-n  37  AB,  ^liquet*  ^-  ^ 
haec  pars ;  id  vero  fic  oftenditur : 

Ob  ang  ACE  =  tre£k.ellCE^  =  2EA.  6c  ob  ang.  ACEa  3  «r.u.ij; 
rriACF,  ea  CE.CA^-:EE.F  A  5  &  componendo  CE-f-  ^3.^. 
C  A.  C  A ::  E  A.  F  A  i  permutandoque  C  E  4-CA.E  A ::  E  A.  F  A : 
fimili  difcurfu  efl: 

cf;  ea  cga. 

cg>^-ca.  ga  ::ca.  ^ha. 

chS  HA  <^KA. 

PonaturCE  =  306.  quare  EA=  15-3  i  ac'CA(  V^Eq — C47.1: 
E  Aq)rr  V  93636 — 12^0Cf:=:^jo22^  CT^jozz^  —z6^.  ^er-dS.  5. 
g057i  (^06^-265).  i53.-^CE-h  CA.E  A  ::  CA.FA; 
itaque  pofito  F  A=  153  —  V  ^34^9  ,  ^erit  CAcr-)7i  -^i  ^  ^ ^«nim. im. 
326041  5  adcoque  CFq  c"  23409  ^  326041  =  349450  tr- 

3494^-8  ti  =  q.  ^91 8. 

Hinc  1 1 62^  (;9iH-  571).  I  53  "i  -^  C  F  4-  C  A.  F  A  ::  C  A. 
G  A  ;  quarepolito  jam  G  A  =:  1^3,  ^erit  C  Acr-  1 1628.  =  ^ 
^3^o534tt  ;    &  ideo  CGq  cr-  23409    -^    1350^34^^:= 

1 573943  6^  cr^i  37372°?4  =  S-  ^  I7^s- 

Igi- 
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Igitur  1 5?^i  (i  17- s;-t-  ii6-l).  iS3'^  CGJ^-C  A  G  A  :: 
C  A.  H  A  ;  ergo  fi  rurfus  ponatur  H  A  =r  i  j  5  j  "  crii  C  Hq  CT" 
q.  155  4-q.  233^i:  =  23409  4-  54487237^=  ^47213^1^^ 
cr-)4720287;- =  q.  i3?9i-  Iraque  denuo  467-^  (  ^.V>94-1- 
^33^4)-  ^  ^^^"^'CH-I-C  A.  H  A::CA.  KA;  ergo  fipoiuturKA 
—  153,  ^  eritCA  [1-46737  •  quarc  A  B.  2K  A  cr"4673^.  1 5  3. 
f  15.  S-  vcl  inversc  2  K  A.  A  B  -*i3  1  ^3.  4673;.  '  crgo  94  "  2K  A.  A  B^ 

94»  i5  3.4673t;tiocefl-^i468J>.4<573i-ai4688f.4673t:: 
3^1.  quare  liquet  priraa  pars. 

r^rsfecHHcLt. 

Dico  fore  «.  J^  c^.^vf.  i.   vSit  ^  tr  —  arc  A  D  =  2  arc  A  Err 
4  arc  A  F  —  8  arc  A  (5  =  i  6  arc  A  H  ;  quarc  A  H  —  y;^  ■»  ;  unde 
96  AH  cllambitus  jnfcriptibilis  polygoni  perimetrocirculi  minor  ; 
*  S.  ?.  quod  li  igitur  lit  94  A  H.  AB.  ^7-3-7  7.  i  j  *  liqucbit  fore  magis  -».  J* 

c— ^!v.  1.  illnd  vcro  (ic  conftat. 
Fig.  69.  Ducanturrcaac  B  D,BE,  b  F,  B  G,  B  H  ;  &:  A  D,  A  E,  AF,AG, 

A  H  ;  &  ob  ang  A  B  D  =  2  A  B  E,  cR  D  B.  B  A  '■ ::  D  X.  K  A  ;  & 
h  5. 6.  componcndo  D  B  -\-  B  A.  B  A  ::  D  A.  K  A  ;    pcrmutandoque  D  B 

^4-6.  _|-BA.DA  ::B  A.  KA''::  B  E.  E  A.  (nam  ob'fimilia  iriangula 

^"-7'^'  EB  A,E  AKefl  B  A.KA  '  ::BE.  EA). 

Similidiicuifu  eft  EB>>  E  A.       B  F.  F  A. 

FB>H    BA.F  A.  ::  BG.GA. 
gbS  GA.      BH.HA. 

SitBA  —  1^60.  crgoC  A(DA)  =  78o;  &  DBq(BAq— 
m8  r»  '         A  Dq)  =  182  jiocTi  1825201  =q.  1551.  "'ergo  291 1)  1 5-60 
H-  1 5  5  I  ).  780  cr  D  B  ^l-  B  A.  D  A  ::  B  E.  E  A  ;  quare  fi  pona- 
nUmm.trac.     tur  E  A  =r  780,  "  erit  B  E-^J  29  i  i  j   &  B  Aq  (B  Eq -J- E  Aq) -n 
9082321—3^.  :?oi3i. 

"^  Quare  5  92 4:^  (2911  ^-  301 3^.).  7S0.  (  hoc  efl  1823.  240) 
crE  B-l  .  B  A.  E  A::  BF.  F  A;  unde  fi  F  A  ponatur  240,  "^  erit 
BF-D  1823.  &  BAq  (  F  Aq^-  B  Fq  )  -n  3380929  "Dq. 
i8?8tf. 

Undeiterum  366177  (1  82:?  4-  1  ^3877).  240  (hoccfl  1007. 
66)"^c-FB-l-.BA.  FA::BG.GA  ;  quare  pofito  GA=  66, 
"crit  BG-DIC07  j  6c  B  Aq  (G  Aq  -t-  BGq)  -nioiii^cj-aq 
10C9-;. 

Itaqucdcnuo^oTr--^  ( rcc7  ^- 1009").  66 'cr-GB-l-  BA. 
GA::  BH.H  A  ;  unde  11  ponatur  H  A  =  66,"  erit  B  U-^2016'^  . 
j&BAq^HAq-l-BHqj-D^ 069 2 847^-3  q.  2017^.  crgo  BA. 

AH 
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AH*^  20  17^.5(5.  vel  inverse  AB.B  Acr66,  201 7  J.  Pquarc  pij.  y. 
^6AH.BAnr-94^66.zcjjl  Choceft,^^^^.  2017  J  ::  3|f^f. 
1.)  quarepd  AH.  6^:7-3^37!  '  ^37  7'  i.  vinde  conlhtpropo- 
Hcum. 
Coroll.     Hinc  v.^fi  ::  22.  7,ferc. 

Pr^p.    III. 

CirCftltti  adfitt  diametri  ijna^ratum  rationem  habet  eandcm  (fere), 
quam  11  ad  i^. 

Nara^^^./cr^::^.*^'^;::^.^.  ergo~(0).<r<^  ::^J.  7  ::^.  14  3.1.^. 

(hocelt)::  11.  ii!|. 

Cyclometriamlongius,  <Sc  admajorem  ^^d&u*»  promovit  poftc- 
riorum  induflria.  Confulantur  1'iet^  ,  Lmi«/phia  Ceulen,  Metii^ 
Snelliiy  Hugenii  lucubrationcs :  ad  crufTiores  faltem  ulus  fufticit  hsc 
Archimedea,  Circuli  dimenlio. 


pe 
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Archimedes  Dojitheo  S. 

UeoremAtum  ad  Comnem  tranfmijforum^  pro  quibus 

aflidue  literis  ame  contendis  ut  demonftrationes 

confcribam,  plerorumque  quidem  fcriptas  habes 

iniis  quasH^r^^//W^j-pertulit-,ipforum  veroquaf- 

dam  etiam  in  hoc  libello  fcriptas  ad  te  mitto.    Ne  mire- 

f is  autem,  quod  pofl:  diutiorem  temporis  moram  eorum 

demonftrationes  edimus.    Hoc  enim  accidit  fieri ,  quia 

prius  voluerim  iis  exhibere,  qui  in  Mathematicis  occu- 

i>eio^\xox:foYti  pantur,  &  ea  libenter  perfcrutari  volunt;  ^*"  qualesenim 

^f/^^r.  ^'^  i^^  Geometria  fpeculationes,  non  bene  tradabiles  initio  vi- 

fss,  tempore  elaboratae  perfediorem  accipiunt^    Comfi 

certe  non  fufficiens  ipforum  inquifitioni  tempus  nadus 

vitam  commutavit,   obfcuritate  involuta  rehnquens- 

cum  &  haec  omnia  reperiffet,  &  aha  multa  perveftig^lTet, 

longiufque  promoviflet  (j^iJ^^^^rM?» :  fcimus  enim  in  illo 

fuille  non  mediocrem  Mathematum  peritiam,  nec  non 

induflriam  eximiam :  a  C<?;^^;^^  autem  exceffu  cum  anni 

plures  effiuxerint,  Problematum  nullum  a  quovis  perce- 

pim.us  foHcitari.  Volo  autem  eorum  unumquodque  fin- 

Htc  in  edi-  giiktim  producerc   *     ^     *  ut  redarguantur  qui  prss 

ui.  hbrts  tnter-  ^  fej^mi^  omnla  invenifTe,  nullam  proferentes  eorum  de- 

vsrbit :  ^  >c3  ffufxCaJvsi  ^va  md  rrav  h  'ctxiTa  iiiv  >ce  -^ei^yCiva.'  tVabj  ii  mr'  Sftw^ctV-  ^ucrum 
*mmem  ajfeqjd  nequeo.  Locus  proculduhto^  mendojm  £?  tnmtlut  :  i  conjeiiurajic  interpolata  red- 
derem:le^o  ^  }6  (^i//iCai>s/  t^Jo  nvA  rav  iv^tujr^fiXiVcu  K,t^ei(ruS^a.*  TsKissS^i  Trar^nax^. 
Contigit  enim  duo  quxdanieojum  qux  in  illo  {ccnonff  fcripto)  fcparatim  appofita  funr,  falfa 
efle -,  *  TTCTi^fTC  V£^'bti  i  lel  Tt^^^iv.  Habetur aptd^mr.  Idyl.  14  t».  4J.  in.d  infra  hic. 
pop.j^.  ousquidenn  uitinio  Jiifine  proponemufj  ut  C?f» 

mon 
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monftrationem,  *  interdumque  quae  impoflibilia  runt^^^faS^Ve; 
proiitentes  inveniiTe ;  hasc  autem  qu^nam  Problemata '^" 
ilint  5  &  "^quorum  miiTas  habes  demonftrationes  ^  &  quae-  *  "^^^f •  fj  </«- 
nam in hoclibro perlata e^tJ/^/r^?^^»?^/, tibi declarabo.  Pri- 
mum  itaque  Problematum  fuit :  Sph<era  data^  fpapifmpla- 
mm  mvemrefph^rafuperficki  £quale:  quodquidQmpYimb 
manifeilum  evaiit  ^^//^^  ^^  Sph^ralibrot^  quippe  cum  o- 
ftcnfum  iit,  (luod  omnis  fph^era  fuperficies  qitadrupla  eB  maxi- 
micirculieorum  qui  infph<£ra  ;  liquet  quomodo  poifibile 
fit  invenire  planum  ipatium  gequale  luperficiei  fphssrse. 
Secundum  vero :  DaU  cono  vel  cylindro^  fpharam  invenire 
a^ualemconovelcylindro,  Tertiumvero:  Datam  fph^ram 
plamfecare,  ita  utejtis  portiones  tnter  fe  prajUtutam  haheant 
rationem,  Quartum  autem  :  Datam  fph^ram  plano  fecare, 
ita  ut  fuperfciei  portiones  ajjiqnatam  interje  rationemhabeant, 
Quintum  vero :  Vatamfpharaportionem  dat^fpker^  porti- 
oni  ajjimilare,  Sextum  vero :  duabtis  fph^zra,  feu  ejufdem 
feu  diverf£yportionibm  datis-^invenire  fpharaportionem  quan- 
dam,  quafit  ipfaquidem  unifegmentorumfimilisjfuperficiem 
vero<zcjualem  habeat  fuperficiei  alterit^  portionis.Septimum: 
K^datafphara  portionem  refecare  plano,  ita  ut  portio  ad  co- 
num  hafm  habentem  eandem  cum  portione,  c^  altitudinem  £- 
qmlem pr<ejiittttam  habeat  rationem,  non  majorem illa,  cj^uam 
habent  tria  ad  duo,  Horum  quidem  modo  didorum  om- 
nium  demonftrationes  pertulit  Heraclides.  Quod  autem 
poft  hssc  ieparatim  appoiitum :  falfum  erat  5  eft  autem 
hujuiinodi :  Sifph^raplano  fecetur  in  in^qualia  portio  ma- 
jor  ad  mimrem  duplicatam  habet  rationem  ejtts,  quam  habet 
majorfuperficies  ad  minorem.  Quod  vero  hoc  falfum  fit,  ex 
antea  miiiis  manifeftum  eft.  Quin  ieorlim  iftis  adfcrip-  ^  ^^'  ^■'^ ' 
tumerat&hoc:  Sifpkna  plamfecetur  in^qualiter,ad  re- 
^os  diametro  cuidam  ex  iis  qui  in  Jpk-era,  portto  ma]or  ad  mi- 
mrem  eandem  obttnebit  rationem,  quam  dtametri  pars  major  ibU. 
adminorem:  major  enim.portio  iphaerae  adminorem  ha- 

G  2  bet 
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bet  minorem  quidem  quam  duplicatam  rationem  ejus 

quam  habet  major  fuperficies  ad  minorem,  majorem  ve- 

ro  quam  refquialteram.     Erat  vero  repolitorum  proble- 

matuni  ultimum  etiam  fallum :  (juod,  ji  fpkera  alicujm  dia- 

meter  fecetur,  ita  ut  quod  a  majorijegmeritofit  quadratum  tri- 

plumfit  quadrati,  quod  a  fegme/7to  minori ',  perque  fe^ionis 

tunEtum  a^lumflanum  dtametro  ferpendiculare  fpkcramfe- 

cct,  erit  talis  ffeciefigura,  qualis  eji  maior  fphd^r^portio,  ma- 

ximaportionum  quarumTis  aliarum  icqualem  hxbenttum  fu- 

perficiem.    Otwd  autem  l:o:  fit  falfum  ,  confhit  cx  anteamijjis 

theorematis :  etenim  demonllratum  (^i\,quod hirm/fph^rium 

maxi?na  eji  portio/mm,  [uh  ^quali  comprehenfarum-  juperfcte, 

Poft  liiEc  vero  de  cono  propofita  funt  &  liaec ;    li  redan- 

guli  coni  fe^flio  manente  diamctro  circumvolvatur,  ita  ut 

diamcteriitaxis  •  a  re^flanguliconi  fetftione  defcripta  fi- 

gura  vocetur  Conoides  •  &  li  conoideam  Hguram  planum 

contingat;  planovero  contingcnti  dudum  parallelum 

aliud  planumconoidisaliquam  portionem  abicindat,  ab- 

iciirse  qnidem  porcionis  bafis  appelletur  planum  abicin- 

dens,  vertex  vero  punftum,  ad  quod  aliud  planum  conoi- 

des  tangit.     Quinetiam  fi  didta  figura  plano  fecetur  ad 

axem  redo,  quod  fed:io  quidem  circulus  erit  perfpicuiim 

eft;  Quodverorefecta  portio  fefquialtera  erit  cont  bafm  ha- 

hentis  eandemcumporttone,  ^  aqualem  altitudinem,  demon- 

ftrare  oportet.     Ac  {\Conoidis  du9s  portiones  planis  rele- 

centur  utcunque  dudtis,  quod  equidem  fe(ftiones  erunt 

oxygoniorum  conoritm  fe(5tioneSj  patet ;  fiquidem  reiecantia 

plana  non  fmt  ad  axem  reda :  quod  vero  portiones  hanc 

^;^  .5        interferationemhabent,  quam  potentia  interfe  liabent 

qussabipfarumverticibus  ducuntur  axi  parallelae  ufque 

/S  aUruid  ^^  fecantia  plana,  demonftrandum  eft.     Hcrum  autem 

trratt.    "^       demonft^ationes ''"ita  tibi  mandautur  :    poftiftaverode 

*hgo  iTnYMvov  uciice  propofita  fuerunt  hac.     Eft  vero  quafi  genus  ali- 

l^vl^J]\^v-  ud  problematum^^^^nihil  habens  communecum  pr3edi(flis : 

T*.  de 
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de  quibus  in  hoc  ipfo  libello  demonftrationes  tibi  con^ 
lcripfi.  Sunt  autem  hasc :  [ilia  ilibjungit,  quss  habentur 
infrainProp.  24.  18.27.  28.]  Horumame,  &aliorum 
de  Helice  demonftrationes  in  hoc  hbelio  fcribuntur. 

PRaemittuntur  auterfl,  ficut  &  aliis  Geometricis,  ^quae  ufura  ha-  *-^«k"'>  ^i. 
bent  ad  ipforura  demonftrationem.  Aflumo  vero  &:  in  his  ,  ex  ^^""'^^  proptji. 
iis  qux  in  librii  extant  antehac  editis,  hajc  lemmata.   "^lnsequaliura  *matkfium^n 

linearum  &C»  fe^uenuum  'de. 

mottilrationi  pra^rats^,     *     Vide  ^.ax,  Vtbri  I.  defph.  ^  cyL 

Prop.  I, 


SiinaliijHaUnea  (AG)  ferattir  fnn^am   ^mddam  (ZqHe  fiU  ipfi   pj^  ^^ 
velociter  Unm,  &  fnmantHr  in  ilU  du^  //wj^  (  A  B,BG),  fnmpta  «q       ^ 

eandeminter feratioyiemhabebunty  qmm  tempora,  in  quibpii pun^Hm 
reSloj  tranfierit. 

Temporarepracfententura  rcdiis  aiS,Sy.  &  ^*"  futijantur  B  M,B  N  >* /'^yf . 
utcunque  multiplices  redarum  B  A,  B  G  ;  &  Btf,  (^v  pariter  multi- 
plicia  temporumje<i,/S:)/ :  <Sc  quiamotus  ^^■que  veloces  funt,  erit/?^a%. 
tempu^nvotuscontinuiiiperB  M;  Qc  ^v  tempus  raotus  per  BN. 
Quod  fi  re-*ia  B  M  major  fic  re>Sa  B  N,  hquet  (ob  motus  fuppofitam 
Irora-j^dM)  effe  i-^mpus  &  yu^  quo  pcragitur  B  i^Vljraajus  tempore,5;/,quo 
peragitur  B  N  j  &  ^:mili  ratione  fi  B  M  ~  B  N  ,  efife  correfponden- 

ter B^—^y.   ^  undc  erit  A B.  B G :: a.^.  ^y,    ^E.  D.  d  j  def.v. 

Frop.   II. 

Si  duorHm  funBorHm  Htroque  fecHndu.m  Hneam  qnandamy  mn  per  Pi~     Fig.  7 1« 
nameandem^^quefibimetvelociter  lato-^  fHwantHr  in  utra(^m  linea  72. 

dndi  linea  { A  B,  B  C,  ^  L  M,  M  N)  (^  tum prima  ( A  B,  L  M)  in  <z- 
cjHalibm  temporibits  a  pnncti^  tranfigantnr  ,  tkm  etiamfecunddi  (B  C, 
MN);  eandem  inter  ferationemhahebHnt  fHmptizline<e, 

Lationis  per  A  B,  &  L  M  tempus  fit  X  ;  &  lationis  per  B  C,  M  N 
tempus  fir  V  ;  eftque  A  B.  B  C  '::(X.  Y  ^;:)  L  M.  M  N.  ^E.D.  a  i  hujm. 

Prop . 
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Prop,  III, 

Datij  quotlihet  circulis^  reBa  [Hmi  fotefl  major  circHmferentiii  cir^ 
:,per(,U3uam    culorum.        ^  .    . 

4t/  eiem.  Circulis  ^circLimfcribantur  polygona  quaevis,  ^  li.quct  re<^am  eorum 

b  z.i. dejfh.    perimetris  squalera  circulorum  cxcedere  drcumferentias, 

Prop.  JF, 

Batii  duahi^  lineis  intzqHdibm  re5ia  (R)  d"  circuli  circumferentia 
{P),  fumi  poteft  re^a ,  mimr  qmdem  datarnm  linearnm  majore,  ma- 
joraHtem  minore. 

Hoc  e  quantorura  homogeneitate,  &  adeo  ab  exceffus  divifibilitate 

fatis  perfpicuura  eH:.  Sed  cum  au£lore,  fit  alterutra  R  major  ;  &  cx- 

a  5  ax,i.defph.  cgffug  j^ — p  multiplicatus  peraliquem  numerura  N  "excedat  R.  Erit 

bconjlr,         R—Slc-P.  Nam  quia  R— P  j^;  N  ^c-R. 'erit  R— Pct- ~.  ergo 

Cjax.j.  N  N 

e  5 ;«*.■  u      tranfponendo  R <^cr|  +  P.  ^  &  R~  cr?.  ^E.F. 

Prop.  V, 

f 'g*  7^'  DatocirculOj^^  reCta  (B  T)  tangente  circHlHm^poteft  a  circuli  cen- 

tro  (A)  dnci  re^a  (^AT)  ad  tangentem,  ita  m  a  titngente  &  circHli  cir- 

CHmferentiaimerceptareSta  (D  T^adradium  (AO)  minorem  ratio- 

nem  habeat,  qMam  circuli  arcm  (B  D)  qui  efl  inter  conta^um^B)  &  e» 

,        dn^iam  (A  T)  ad  datam  quamcHnt^He  circHli  circHmferentiam  (P), 

a  5  hn^ui.  Accipiatur  re£la  quapiam  X  *major  quam  P  j  &  agatur  diamcter 

f  ig,  7^;      N  M  ad  B  T  parallela,  cui  occurrat  reCla  B  D  fccans  circulum  in  D, 
ita  ut  intercepta  D  F  raajor  fit  quam  X  ( id  quod  fieri  poted,  quoniam 
u^'^'  in  fh  ^^^  interceptae  ab  M  versus  partes  F  crefcunt  ad  infinitum).   Jam  tra- 
^1%  i^^^  A  T  per  D,  dico  fadum.    Nam  T  D.  D  A  (  «;:  B  D.  D  F  '^-ti 

c conjt.h^.^i.  arc B  D.  D F  «-n  arc B  D.  X) '"d arc B  D. P. 

Prop.   VJ. 

Fig.  7  C.  -^^^^  circuloj  &  in  circulo  reBa  (Z  D)  quaft  minor  diametro,  po- 

tefl  a  circHli  centrs  (^A)  ad peripheriam  projici  reiia(^A  G)jecans  da" 

t^m 
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tam  in  circulo  re^am  (Z  D),  itA  m  re5ta  (G  H)  imer  peripheriam  & 
re5iam  in circald  datam  comprehenfa  ad  conJHnEtam  (G  Z)  a  termino 
(G)  projeSta^  qui  efi  ia  peripheria  ai  alteram  extremitatem  (Z)  eiata 
ificircftloreSla,  praftitutam  haheat  raticnem  (R<j^S)j  modo  tamen 
data  ratio  minorfit  ca^  quam  habeat  dimidia  (Z  E^,  dat<£  in  circulo  ad 
duiiam  e  centro  ipfi perpen^cularem  (^A,  Ey 

Ducatur  diametcr  N  M  ad  D  Z  parallela,  cui  occurrat  tangens  ZS,  a  19.  r: 
&  conneftatur  A  Z  j  &  ob  angulos  A  Z  E,  Z  A  S  ^paret,  &  ^  redos  ^hP  Cs*  1  ^.5. 
Z  E  A,  A  Z S  ,  erunt  triangula  Z  E  A,  A  Z  S  fimilia.  "  unde  A  Z.  ^  f "  ^* 
'ZS::ZE.AB'^C-R.S.  fiatR.S  :;AZ.X .  «^ergoXc-ZS.  Igi-eioV. 
tur  fi  per  Z  (quod  fieri  pofle  ^conftat)  tranfeat  refta,  fecans  circulum  *  /^  Mosaiihi 
in  G,  Cic  ut  inter  diametrum  &  G  intereepta  G  K  aequetur  ipfi  X  (fe-  ^uo  modo'  filri 
cabit  autem  ad  partes  D,  qjuia  G  K  c"  Z  S,&  angulum  S  Z  M  nulla  /'#*>  ofiettdi-- 
fecet  majorquamSZ)  ;  Scconnedatur  AG;  quoniam  GH.GZf''^^- 
::  =G  A (Z  A).  G  K  ^:: Z  A.  X  s  R.  S  ^::  G  H.  G Z,  conHat  propofi-  ^'°^f'  ^  7-?» 

-lum.  *  ru  5.* 

*/cl.  ai  6,  Vides  coudittontm  appMt  weritd  :  namfi  ejjet  G  H.  G  Z  (fc/  G  A.  G  S)  .".'  R.S ::  ZEo 
A  E  ::  Z  A.  Z  S.  ejfettt  G  S,  Z  S  aquaks  j  q.  f.  n. 

Vrop,   VII. 

Bfdem  dati^y  &  reBa  (D  Z)  frotraSta  potefi  e  centro  reBa  (A  H)  Fig-  75-. 
educi^  ita  ut  qua  (G  YV^fuerit  inter  peripheriam  &  protrnUam  ad  con- 
junStam((j7^')  aterminoiaterceptte  ad  terminffmprotra5ia  propofitam 
habeat  ratioHem  (R  ad  S\  dummedodataratiomajorfueritea,  quam 
habet  dimidia  (Z  E)  data  in  circulo  ad  duBam  e  centrs  ipfi  perpendi- 
cularem  (A£). 

Ducatur  enim  tangens  ZS,  &  conne^latur  AZ,  &  caetera  ut  in  a  ^--s^. 
praecedemi.  EftqueZ  A.ZS^::ZE.  AE  '^-tdR.S.  fiatR.S::Z  A.  b*;/'. 
X  .  crit  ideo  X  -73  Z  $.  itaque  ducatur  Z  K,  ita  ut  intercipiaiHr  G  K  J  '^°"fi'  ^  7*5» 
t=  X^quodconftatfieripofTe  intra  angulum  AZ  S)eftqueGH.GZ  g  j,  ," 
V.  A G  (A.Z;  G  K '^::  A  Z,  X  «^  :•  R.  S  ::  ■=  G  H.  G  Z.  crgo  faaum. 

Prop.  lllh 

Dato  circulo,  &  in  circuloreBa  (Z  D)  ^-«^  minor  diametro,  &  alia        o'i 
(Z  W)  tangeme  cinuhim  ad  in  circulo  dat^e  termivum  (Z),  poteft  a  cir^ 
culi centro  (A)  projici  re^a  qfijedam  (A  L),  ita  ut  pars  ejus  (H  G)  ac- 
ceptainter  circumferer.ti^m.  circuli,    ac  datam  in  circu'o  reBamad 

partem 


fartem  (L  Z)  a  tangente  hiterceptam  hahat  pnpojitum  rationm  (R 
ad  S)  5  fiquidem  data  ratioft  minor  ea  qmm  hahet [emijjis  (Z  E)  <^<«- 
t&  in  circPilo  ad  dH^tam  e  ciratlo  ipji ferfendicMlarem  (  A  E). 

b  ^L  '  Sit  diameter  N  M  ad  D  Z  parallela,  tangenti  L  Z  occurrens  in  S  5 

cio.'5.  fiatqueR.  S::  AZ.ZT.  unde  cum  fit  AZ.  Z  S  ?  ::  Z  E.  A  E  ^^ -3 

^  S'  4--  .R.  S.  ^erit  Z  T  cr~Z  S.  Per  punfta  A,S,  T  ^  ducatur  circulus,  quem 

G^  6.  f^j^gj  ^  2,  produ«a:a  in  Y,  ducaturque  A  X,  fic  ut  L  X  =  Z  Y  (quod 

^f'  J*  '  fieri  pode  conftat  ad  alteras  partes  diametri  AP,tranfeuntis  inter  Z,T ; 

h  75.*  ob  Z  T  cr-Z  S,  &  angulum  A  Z  T  reauro)  haec  autem  (A  X)  tan- 

k  1.6.  gentem  (ecet  in  L,  circulum  primo  pofitum  in  G,  reftam  Z  D  in  H. 
lm;/Z.C5;7-y-Dicofaaura. 

ny 5.3.^1^"      ISIam  LA.  HA::  ^  LS.  ZS.  '  unde  LA  *  ZS  ^iHA^^LS. 

„7  .  ItemLT^'  LSs^LA^^LX.  '^quareLT^LS.  H  A  ^LSC^LT. 

oii  V  HA)::LA>^LX.  L  A  ^  Z  S  ^-r  LX.  ZS  '  ::Z  Y.  ZS™  ::Z  T. 

P  19.  ?.  Z  A  "::  Z  T.  A  G.  °::  L  T.  H  A 1?::  Z  T— L  T.  A  G— H  A  fhoc  eft) 

q  ^''"/-  ::  L  Z.  G  H.  ac  invertendo  G  H.  L  Z ::  (Z  A.  Z  T  \:)  R,  S.  ^.F. 

Pr<?/?.  /X 

pig.  y"j,  Jifdem  dati^,  ac  in  circulo  datalinea  (D  Z)  frotraUa,  potefl  e  eett- 

tro  circuli  ad  protra^am  educi  re^a  ( A  H)  5  ita  ut  <^H<e  (G  H)  eji'  in- 
ter  peripheriam  &  produlhamad  interceftam  {hT^)  ex  tangente  ad 
contaUiim^pr<zfignatamJortiatHr  rationem  (R  ad  S),  Jimodo  data  ra- 
tiotnajorfitea^qmmhahet  dat(&  in  circulo  femijjis  (ZE)  ad  duUam 
ipfecentrop(rpendicHlarem(^AE), 

Conllruitur  &  demonflratur  eodcm  prorfus  modo  quo  praece- 
dens ;  tantum  hic  faciendo  A  Z.  Z  T  ::  R.  S,  evadit  Z  T"^  Z  S  •  & 
inde  refta  A  H  occurrit  circulo  infra  taiStum  ad  partes  S.  quid  piura  ? 

Vides  in  duobus  his  problematis  defiderari,  ut  intercipiatur  L  X 
"  Z  Y,  id  quod  prsftari  potefl  ope  primae  conchoidis ,  cujus  polus 
A,  chorda  S  T,  fagitta  Z  Y  ;  ejus  enim  cum  circulo  A  S  T  interfeftio 
determinabit  punftum  X.  at  per  conicas  quoque  fe^iiones  idem  effici 
potefl,  utpote  folidum  Problema. 

Prop.  X. 

Eig.  yS,  Si line^z qmtcmqHe ponantiir deinceps  niqualijeje  excedentes  ( a,  b,  c, 

dji:,  i)  fiferit  antem  excejffps  ^qHalis  minim^ia')^,  &  alics  linciz  po^ 
nantur^  multitHdine  quidem  <zquales  illM^  magnitptdine  vrrh  fnguU  <C' 

quales 


De  Spiralihus^  feu  lidicihuf* 

^HdesmaximaQ) '^  quadratd  nb  a^ualibm  maxim^  al-     l  ffA  faA-eaA-J    I 
fumr/itiacjuadratHmex maxim^i,  & com^^rehenfum  {reBan-     caA~baA-~aa~~' 
gHlum)  amlnima&  £quali  omnibws  fefe  ^qualiter  exce-     -i-^bb-U-^ ccA--" dd 
dentibm^  tripla  erH-^t  omnium  qpiadratoru/n  ab  illis^  au(&  fefe     -1-  -i  eeA-  ^  ff    '   ^ 
excedunt,  \   ^JJ' 

CUriiis  foi-riH  &  brevius  exprimatnr ,  fi  fit  qu^cunque  feries  se- 
qualirer  fe  continuo  excedentium,  incipiens  a  pundo  (feu  nihilo)  in- 
clufivejtriplafumma  quadratorum  ex  his  adjequabitur  fumjn^  qua- 
dratorum  e  tocidem  acqualibus  maxima?,  unacum  reihngulis  e  mini- 
nima  in  omnes. 

Nanl  fumma  qiiadratorum  e  tot  arqualibus '"  maxirasefl 

o  a.  b.  c.  d.  e.  f       aa  A-ee  ■+-  ^^  ae  (*:  ae. 
01.2.5.4.^.6.     Ib -^dd-l-^^^ibd^^^^ad.  ohb=:2  a. 
^•y.^.j.  2.i,c.     cc^cc-\-  *2cc(^6ac,  obc=^a. 

dd'[-  bb-^^Hdb  (Sab.  ohdz=:^a. 

ee  Ai-aa-\-^'Ca(^oaa.  ohe^^ia. 

hQmff^-yaftzzz  '^af-f  zae^iad-\-  2  ac^\-^iabJ^2aa—jf. 
Similiq.  difcurfu,  ae-\'iad-^2ac-t-2ah-f-zaa=ee 

ad-\-2 ac-\-  2 ab-\-2  aa=dd    *  oh  f  =  ba. 

4c-\-zab--\-^  1  aa=cc     f  ob  5/=  2  ^ -}-  2  ^  -|- 
ab-\-2aa—bh-  2c-{-2^-|-. 

aa^aa-  'i-a. 

Horum  fumma  ei^yaf-^-^ae-^-^ad-l^jacA-^ab-]^  iiaa.  "  ^  •  ^» 

Q^s  quidem  fumma  excedit  fummam  redangulorum  fupra  pofitam 
per  af  -|-  ae  -i-ad-\-ac-\~ab-\-aa.  quod  Ci  igitur  adjiciatur  hic  excef- 
fusfummae  quadratorum  fupra  collocatne,  perfpicuum  efl  conflari 
3aa-\-^bi>-\~2cc~t-'^dd-\-~jee.^2ff''  Goniimilis  difcurfus  cuilibet 
accommodari  poflit  linearum  multitudini. 

Corollaria. 

1 .  Itaque  conflat  hinc  quod  omnia  quadrata  ab  a^qualibus  maxf- 
niae  eorum  quae  ab  aEqualiter  fefe  excedentibus  minora  fnnr,  quam 
tripla. 

2.  Rcliquorum  vcro  dempto  maximae  quadrato  majores  funt 
quam  iripla,  hoc  eH:  effe  6^cp3^4 -[-3^^ -l-^ci:'3^^+-3f<?j 
<\\xhk\\\Q&iff'=.6afzz'^f'-\--ae'r-ad'-\-ac'^ab^-aa,  adedqueexfu- 
periore  aequatione  hiec  dxiitv^n^o  jf  J^-  af-^-ae^^-  ad-^-ac-^-ab-^aa, 

H  illinc 
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illir.c  2jf  i"emanebic  6jf  C"  3.1.« -H  7fbb-\-icc  -\-idd-^ice  \-jf. 

3.  Qiiinetiam  idco  li  limilesfigurx  dcfcribantur,  tum  ab  omni- 
bus  fefc  aqiuliier  cxcedcntibus-,  tum  ab  arqujlibus  m.ixim.x  ;  figuras 
ab  a:qualibU5  maximx  minorcs  quidcm  eruiu  quam  ti  ipla:  earum,  qu.x 
ab  xquali.er  fcfe  cxcedentibus,  reliquirum  vcro  dcmpta  figura  qua: 
fit  a  maxims  majores  qaam  tripl.x  :  mm  quadratorum  ^^'  limilium  fi- 
gurarLim  cadcm  prnrfus  cfl  ratio. 

Schol.  Hinc  procognorccndi  quidratorum  cujufcunquc  progref- 
fionis  Arithmcticac  fumma  rcgul.x  cmcrgunt  notatu  digna*. 

1 .  vSi  forics  incipiat  ab  :■,  primu!quc  polt  c  tcrminus  lit  .r,  uhimus 
verb  (leu  maximus)  (it/;  &:  tcrminorum  nwmcrus  dicaturwj  cric 
rjf-\-  y-^-i  (vcl  irJfJ^fif.t)  arquilis  rumm.c  qiiadratorum.    Nam_^ 

:cqu3iur  fumm.T  tcrminorum  (id  clai  ilfirru;  ccrni^  in  hujufce  propoli- 
lionis  fi^uri)  crgo  rff^-t-  nfu  arquatui  triplx  luramx  quadratorum. 

X 

Hiuccrit  tripla  Tumma  quadrjtorum.  ad  fummam  quadratorum  c 
totidcm  .Tquihbus  maximo.  \\\f-\-.t  d^Afj  vd  ut  i  -t-  *t  id  i . 

*  17 

2.  ^i  fcrics  incipiit  ab  c  ,  &  primus  abcotcrminus  Ijt  i  j  crit 
fumma  quadratorum  r.ff^^-nf.   (c  priorc). 

7        6" 
Hmc  (umma  quadratorum  tripla,  ad  fummam  quadratorum  c  toii- 
dcmsqualibus  maximo,  u: :/;— i  ad  m — 2. 

HimrJJf-\-nf7f:'.f-\-\,f::H-i-\-i.  n-i{ohf=n  —  i) 


1 


::7i—\.  n — i  ::  :« — i.  :« — 2. 

Ifcm  illaad  hancfehabet  ut    i  -1 ^ — ad  r. 

'     in  -z 

3.     Eodempo(]to,  eritfumma  quadraiorum--^ilzi"  .^_^»     vel 

6 

~ — —-1 — •    iSaraoO/; — I— /cru  /</> — 2/;^J-ir=_^.   quare  ly^Jf 

=  -'»' — -.nt-^m.ScTjf—m  —  i  quac  collcfta  dant  2«? — imt-i-  n. 
4-     I^quACunqucProgreflione,  (j  minimus  tcrminus  i\i  a,  cxcef- 
fusA-enc  (umma  quadraturu.n  nAA—nn'? 

Nam 


f 
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Kam  rummi  qiuJritonim  cfl 


A.  4-]    X.A-^^X.  4-1 -;.V 


Surama  nuA 


r:i 


<f.V 


/i.j-f-^^ax  1-o.v.v 


.V.V 


«f.  Exhisporro  col  igirur  in  iflis  pri>grc:llonibus  cjua?  a  nihiio 
incipiunt,  quo  major  cfl  t:rmir.ori;m  numeru--,  co  quadratorum  ex 
irarquilibus  fummam  triplic.i.Fam,  ac!  xqualitatem  cum  fumma  qua- 
dratorum  c  tutidcm  acqualibus  maximo  propius  acccdcre,  nam  ij  pro 

/fubfliiuaiureamajorquilibet^,  quia  i  -[    -^—d  i  J-iLliquet  tri- 

plani  fummam  quadraro'umex  illisquorum  maximus  terminus  efl^, 
minus  inzquakm  crie  lummxquadrirorum  c  lotidera  a"qualibus  raa,- 
ximo,  quam  ubi  maximus  tcrminus  ed/. 

6.     Adeoque  li  numerus  ttrminorum  infinitus  lit,  tripla  fumma 
quadratorum  exinxquaiibus  juflcada-quabitur  quadratis  c  maximo, 

nam  Ci  ultimus  tcf  minus  (it  Z,  erit  —  ~o  quia  a  ad^  (nedum  ad 

^c  ^ 

^^  )  nullam  habebit  proportioneai.     Capterum  fontcm  hic  uberri- 

mumaperuit  ylrchimeaesj  a  quo  plurimi  in  fundum  Mathematicum 

fluvii  redufk^iirunt. 

Fcrtentando  cuiiigetur  ii^hoc  hoc  pado. 

StrUs  \\     c.    1.  triplaj.?       ^.      ,    ^ 

^,,   ^L  \\   ratioii.  I.      ^^ 

c.  1.4:  tripla  I  j 

3  "  4  ——  -z  I  2_^ 
0.2.4.9.  tripla  42  \ 
4.9  -  — =3^< 
o.T.j.9.1 6.  tripla  90.  ?      •      ,        do. 


ratio  1  i.  I 


ratio  I  ^ .  I . 


> 


80.J' 


Eodem  modo  pro- 
ceditratio  ad  infi- 
nicum ,  versiis  jc- 
qualitatem  vergen- 


$• 


*  Nam  fum- 
raa  0.2.4.(5, 
—  nn  -  «. 


Si  U»ex  continHo  ponantfff  ijHotUbet  (Z  A,  Z  B,  Z  C,  Z  Dj  acjHali 
fefe  exceaentes  *   &  aU^  line^  p7iantur   f*Z,D,ZE,ZFj  multitti- ""mqMJE^^j 
aiite  (juident  una  minores  (Zcjualiterfefe  excedentibmy  ma^meadine  ve-    Z  G. 
ro  fmguU  (gqutiles  maximtiJ^D)  j  quadrAtaomfUAah  (Xqualibm  ma- 
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D2.q -+-  EZq  M-  FZ.q  xim.t  ndquidrAtAfcfe  (Cn^UAlitfr  excedcvtinm  fvte  ninl- 
DZq  l-CZ,q-j- BZq~:^  wa  (fLti)  mi^ioremrtitiomiv  l)Abcbim,  cj  am  ofux  .rAtum 
DZq.  DZ * ;\Z -t- 1  ^  Aq  w.iA»;w<f  ad  tcejuale  ntri^ue,  tmn  comprehenfo  fnh  m*ixima^ 
3  C'  minimA^tum  tertix  farti  cjMAarati  cxcejfus^  <jf(orrKixi- 
EZq-|  FZq -|- GZq.  wuexceait  mtKimam -^  ad  t^fuidrr.t^i  tero  fefe  ai]U.'.iiter 
CZq-J-liZq  1-AZq.  CT"  e.xcedent  um  fnc  (^uadrAto  maxim<t  majorcm  cadem  rAtio- 
EZq.LZ- \Z-l-EAq.        ne. 

Eft^enimAZ.:DZ-l-EZ^FZH-^^^iAlLA^±£Aq 

a  3. i.N  I...V.  I  —  A  Zq  H-  A  Zq  ^  A  Zq  ^-  A  Z  > :  D  A  -^  E  A  ^^  F  A  :  + 
D_A^  :J:A^^-^  ±^.^_?  -Ti  A  Zq  -1-  A  Zq  ^-  A  Zq  ;  ^h  A  Z  ^ : 

'  DA4-  iC  A4-  :B  A:-HD  Aq-i-  C  Aq  4-  B  Aq  (  quia  fcili- 
bir.r.,0,/'.    cct    DA  -t-  EA  -l^  E.\-i3  2  UA-j-  2CA  -}-2  BA;  ^6c 

c  4.1.  er  :...v.  ^  ^^  'i"  ^  --^S-rlllA^l-^  D  Aq  -1-.  CAq  .1^  B  Aq)  —  D  Zq  H- 

d  S.V  C  Zq  4-  B  Zq.  ^  ergo  D  Zq  -\-  E  Zq  -j-  F  Zq.   D  Zq  -1-  C  Zq  -1- 

B  Zq  -r^  (D  Zq  -1-  E  Zq  -j-  F  Zq.  A  Z  ^:  1  )  Z  -]-  E  Z  -f-  F  Z  -|- 
^^^^  DAql    EAq-l-FAq.^^^p.^^^-,^^.^   ^    DAu 

Sirnilem  aijhibendo  difcurrum,  quoniam  E  .\  -j-  F  A  •^-  G  A  C7- 
2CA-1-:BA;  ^EAq-l-FAq-l-GAq^  ^  ^,^^^  ^^^^^  . 

gzfor.  loA.                             tr-^      1      c   7      1      r    -7       .    E  Aq-j-F  Aq  -|- G  Aq 
erit  AZ  x:  EZ  4-^  E  Z  -|-  G  Z    -)- ' 7-^ 

h8.  5.  c-CZq-t-  BZq  -1- A  Zq. '^  quare  EZq -l-  FZq  -^-  GZq.  CZq 

.  ,  -1-BZq-t-AZqq-(EZq-l-FZq-hGZq.  AZx:EZ-hFZ 

^"'"^'^•^VGZ-^^^S-^^-^^-h£^^^-)EZq.   AZ.EZ   4 

E  Aq. 
3  CcrolL 

Et  proinde  G  fimiles  figurx  defcribantiu:  ab  omnibu?,  tam  ab  in.x- 
qualiter  fefe  exccdentibus  quam  ab  xqualibus  maxima: ;  figura?  om- 
nesj  qux  ab  a?qualibu5  maximx  ad  illas  qux  ab  acqualiter  lefe  exce- 
dentibrs,  line  hgura  quae  a  minima,  minorem  rationem  quam  quadra- 
tum  a  maxima  ad  acqualc  utrique  iimul  (Sc  comprehenfo  fub  maxima 
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acminima,  &  tertiae  partieju?  (^uod  efl  ab  excedj,  quo  maxima  ex- 
fuperat  miniraam;  ad  eas  vero  quxab  iifdcm  fLint  figuras  (ine  iiJa 
cjux  a  maxima,  mijoremeadem  ratione. 

Si  D  A  =  Z  A,vel  Z  D  —  1  Z  A,liqu2t  elle  Z  Dq.  Z  D  -^  Z  A-U 
— ^::  12.  7.  ^eljZDq.  ;ZD.Z.\-H  D  Aq  ::  12.7.     Namb4  2. 

^Z  Dq^==  I  2  Z  Aq.  (Sc  3  Z  D  .  Z  A  ^  r=  6  Z  Aq,  &  D  Aq  «i  -  ^  H'- 
ZAq. 

I. 


SiinpUm  reciA  lima  fAZ)  m.tnente  .iltero  termim  (A)  rf.^Wi    pic^.  Sc, 
velocitate  circwnlatay  rejiitttatnr  denHj  (Jfiuc  )  hndi^  profrBa  ejf ;  fi- 
mulverh  cnm  lineA  circHmdu^A  feratnr  pHnctam  a^juevelociterfihi  ipjiy 
fectindumreB^Am  (PiT^''^  i>:cifiens amA»e>!te  termtno  (A)  ;  pmflifr/i 
heliccm  defcrihet. 

.  SehoL 

Itaque  fi  dividatur  rcc^a  A  Z  in  quotcunque  partes  jcquales  A  ^,^<r, 
cdy  &c.  <Sc  circumFcreniia  a  pun£lo  B  defcripta  in  partes  totidem  x- 
quales,  ac  du(flis  a  centro  A  ad  circumferentix  divilionesradiis,  aufe- 
rantur  AB,AC,  AD,  &c  iplis  A/;  ^.-^  <:,A /:/&:c  ordineirquales,  pet 
punfta  A  B,  C,  D<Scc.  tranfibit  helix.  Echicmoduseft  helicemde- 
lcribeudi. 

II. 

Voceturitaejue  reSix  qnidem  terminm  (A)  qui  mAnet  ipsa  circnmiu- 
Eia^  prifJcipinm  Helicis. 

III. 

Linedt  verh  '^fitHt,  a  qno  coepit  reiia  (Pi  Z)  circumferri,  principium  *velfotius  ipf* 
revolutionts .  r 

I  V.  ^  ' 

Re^a.,  (  A  Zj  (^H.im  cjfiidem  in  prima  revolutione  pcramhularit pun^    Fig-  S  i. 
Etum  in  reEla  Litnm,  prim.t  vocetu  -  ;  iHa  vero  (Z  Y  )  CjUAm  in  fecunda 
revolutione  coifecerit  iJem  pUHiium^   fecundd: ;    G*'  cofifmHiter  alii 
JHxta  revolutiorjfim  nnjneros pariter  denominentur. 
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V. 

Spathm  veyofnh  helice  (  A  P  Z)  in  frima  rcvoUitione  defcripta,  &■ 
Y(Ua  (^^  IS)  cHz  prinn  eft^  Mciittsr  prinmm  •  (jtsoj  antcm  contiyjetur 
iih  helice'fL  Qff^^er  fectindAm  revolHtior.em  defcri^ta^&  red^a  fectm- 
da  (fL  \)fecuidum  vocetHr-  ali.i^ne deinceps  eodcmmoJo  nomi^tentnr. 

Not.     Nonnunquam  rparuv.n  f.cundum  iliciriir  inciufo  primo,  jux- 
171  zj!r4);\  h.  XI  dcfi;ii[:oncm  hjnc  •     at  '*'luliindc  (ecundum  dicitur,  cxclulb  primo ; 
ik  \iA  dercliquis. 

VI. 


Et  de^eriptft^circhliCf,  centro  (jniacm  pMf7Sto(^A')  cnod  cf}-pri;jcipi. 
nm  HeUcis  i-:tei-vallovcro  re^i-a  (^X)  (jti-i  prim.t  cfi^prim-ts  .tppellc- 
IBr 

dnm. 

VII. 


ur  •   aefcri^tiU-  OMtem  cciHro  quidcm  eodem,  intcrvallo  verh  (A  Y)  dfi- 
^.'a  recta^fefUndiu  VQcetHr  ^  Cr  aliicQntinuo  po^  hos  Ad  eundem  mo- 


p.rr^Hi  jo  IV 


Ac  fi  a  pur.Bo  (  A)  CjUod eft  priutipitm  Hclicis  dttcattir  aliqna  rcBa 
ejH^iiimlinea^Ab')  -^  cjiufHnt  ad  hHJns  rcH^x  partes  eafdem  (FZ) 
vcrsKiqn.is  rcvolHtto  fit./intecedeiitia  vocentnr^qMA  verh  nd  altefMi^A') 
con  e.^juintia. 

r^op,  XII, 

„  , ,        St  tn  heLicew(^A  C  C  D  E  Z)  una  revolHtidtis  defcriptam  ab  hfUcid 

i-ig   83 .     prtncipio '  A)  incidant  reCtx  tjHotUbet  (A  B,  A  C,  A  D,  A  E)  a^uales 
inter  fe  angulosfacientes :  aOjHaliter  [efe  exeedHnt. 

Sint  excefTus  C  R,  D  S,  E  T  ;  &  ceruro  A  per  Z  ducatur  circu- 

lus,    a^  quem  protrahantur  AB,  AC,  AD,AEj    &  ob  angulos 

3   ^  ,^  M  A  N,  N  A  O,  O  A  P  pares ,  *liquet  arcus  M  N,  N  O,  O  P  x- 

hxhuw.        quiri.  ^ergo  &  cempora  per   MN,NO,  OP   aequantur,  'hoceft 

c  i  Mj.im].     tcmpora  per  R  C,  S  D,  T  E.  ^ergo  ipfc  R  C,  S  D,  T  E  xquamur. 

OED. 

tlo  8  j  ^n  triangulo  B  A  C  re<fta  A  G  bifecet  angulum  B  A  C,  erit  A  B 

Per 


/ 

t 

/ 

v\ 

b/ 

r^'" 

A 

K  ,.■■  > 

V 

"\  c 

■^^ 

De  SpiralibHS^  fen  HdicihHf^  -- 

Per  G  dacicur  K  L  ad  A  G  perpendicularis ;  &  per  B  fiat  B  H  ad 
K  L  paralleb.  Eilque  B  K  *  =  H  L.  ergo  L  C  zr^  K.  (Nam  C  G.  a  z  6- 
G  B  '^ ::  C  L.  L  H.  )  ergo   A  L  -r  L  C  -j^  A  L  (A  K)  — K  B  c-  "^  3'  ^. 
AL-4- AKhoceaAC^I^  AB::- A  K-i-AL  ^c- I  AG.        ^47.  i. 

Ptop.  XIII, 

SireEialineA  (BC)  coyitingnt  heli:em  (ABZ),  in  h-io  tA7nhn 
fkn^o  contifiget. 

Tangat  enim,  fi  ficri  poted,  duobus  in  pun Ais  B,  C ;  (Sc  conne^a- 
tur  B  C  }  <Sc  angulum  B  A  C  bifecet  reda  A  G,  occurrcns  heiici  \n  ^  n  hnjns. 
D;  tangentiinG.  eflque  AC  — AD^rrAD — A  B.   cjuare  A  C  ^'  "•^- ^- 
>-i-A  B  ^  =  2  AD.  Sed  A  C  -t-  A  B  ^c-i  A G.  ergo  A  D  c-A  G.  '  '"»'"/"^«- 
ergtpuni^umGeft  intra  helicem  j  &  proinde  BC  non  tangii  fpi- 
ralem,  contra  hypoihelin. 

prop.XlV, 

Si  inhelicem  (A  B  C  Z)  frimu  revohitione  defcnpt^m  inci/i.im  dxx  P'tpp-  XIX^^, 
re&-a{AB,AC)aptin^o(^A)<juod  efi  princifium  helicis,  <jt  prodn-  Flg  i>^- 
cantur  ad  circumferentiampnmt  circnli  (Z  MN  O)  eandem  interfe 
rationem  ktbebHnt  in  helicem  incidcKtes  ( A  B,  A  C)  cjuam  circuli  ar- 
CH4  (Z  M  N,  Z  M  O)  (jnifmt  ifiter  he/icis  teTmifiHm  i^Z),  &  terrm- 
nos  fN,  O)  a  prodnBis  ad  peripheriM  fA^oSy  fnmftti  in  antecedenda 
arcubhs^  ab  helicis  termino  (Z). 

Eft  enim  re^a  A  B  ad  re£^am  A  C,  Hu  tempus  pcr  A  B  ad  tem-  g  i  h:t'm. 
pus  pcr  A  C  ;  ^hoc  eft  cempus  per  arcum  Z  M  N  ad  tempus  per  ar-  B  i  dij  'hnjiu 
cum  Z  M  O,  *hoc  eft  ut  arcus  Z  M  N  ad  arcum  Z  M  O. 

Coro/L  Eodem  difcurfu  quxcunque  partes  rec^aram  ad  fe  fant,  ut 
arcus  e^ocfcm  temporeperacti  ;  &totusradius  ad  qiwmcunqu>^  par- 
tem  ipfius  fe  habet,  ut  cota  peripheria  ad  arcum  eod.em  tempore  [  er- 
volutum. 

P>'Op.  Xf\ 

Etji(jnidemin  he/icem  (AZ  B  C  Y)  ex  fecmtda  revo/is  ione  de-     Fi-g..  S/, 

fcriftamincideri',;trc^^e  (AB,AC)  ab  he/ic^s  pnncipio  (A)^  ejn- 
dem  rationem  hdclptrnt  reU^  (A  B  ,  AG)  cjH,im  diEi.e  peripheria 
{L  M  Nj  Z  M  O^p-^fi  acceptM  integr,ii  cirinmfcrefniai. 

Rur- 
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a  t  hu-w  Ruifus  er.ini  tft  rcOa  A  B  ad  A  C,  •'lU  icmpu?  per  A  B  ail  tfmpiis 

t  I  Jry. /.'«jiM.  p^;- AC, ''hocdl  ut  [cmpus  pcr  totam  ciicumfcrcntijm,    &  arcum 

Z  M  N  ad  icmpus  per  totani  circumrcrenii.im,  Sc  arcum  Z  M  O,  'hoc 

clt  ut  lota  circumtaciitij  cum  ai  cu  Z.  M  N  ad  totam  circumlcrcmiam 

cumarcu  /.  M  O. 

Sch  Euiicm  mot'o,  dc  pariibus  onindctur  ,  ut  in  Ccrof/.^rx- 
fcdcnii':,    CjUod  ^  ad  r.tjui.nti.i  c\tcn>!i:ur. 

Nota  vcro  pollc  dictarum  pciiphcrijruin  rationcs  in  cjuovis  circu!o 
circaccntrum  A  defcripto  computari :  rcdx  enim  A/.,AN,AO 
protracJl.T  liiniles  pcrpeiuo  pcriphcrijN  ablcindcnr. 

Coyoli.  Eodtm  ortcndctur  modo  quod  riinhcliccm  extcriir  rc- 
volurioncdercriptam  incidvrint  rc<^.v,  e.ndcm  inter  fe  rationcm  ha- 
hebu.u,  cjuam  didi  3rLU«  poll  totas  circumlercntijs  bi-i  fumpias :  ijuiii 
(Sl  limilicer  c]ux  in  alias  hcliccs  i.nciJunt,  dcmonllrantur  eandcm  ha- 
bere  rationcm,  quam  dicii  arcus  pofl  intcgras  circumfcrcntias  totics 
acccpta»,  cjuotus  cil  numcrus  rovolu:ionum  unitaic  minatus,  ctiainli 
altcra  incidens  in  tcrminum  hclitis  cadat. 

rrop,  X  l   J. 

\\ '.  oo.  •^*  hcUctm  (A  BZj  ^.v  pinJA  revoluticne  ^efcriptam  contifigat  rr- 

fta  /ine.i  (^  1  )  ;  cy  acentactu(B)  conKellatur  ad  fm^iim  (A)  quod 
cll  princifinm  heHcis  ;  iaxcju.iles  enoit  A>igu!i  C  A  B  S,  A  Ij  Tj  qnts 
(Acit  tar.^ens  ^id  co>u:ex.tm\  G^  ^///.?Vw  (A  B  T),  cjui  in  AiUccedcntia, 
dtufiii  ejt  j  (]ni  lero  (A  B  vS)  inconfeijnerjti.ty  acutus, 

Centro  A  per  B  ducatur  circolus  B  D  E  G  ;  lic|uet  heliccm  extra 

a  I  ctj  hu  ui.    ''^•ri^^  c-dcre  vcrbus  partes  T,  Hjuia  vcrfus  illas  crcfcunt  ad  htliccm  du- 

\'  \t.  ?.  itx  redac  j  unde  angulus  A  B  T  angulo  fcmicirculari  A  B  D,  (Sc^pro- 

inde  e]uovis  acuto  ma)or  efl.  Sit  itaque,  fi  fieri  potefl,re«flus ;    quim- 

c  ^  Lh-u'.         obrem  B  T  tangd  ci:culnm  B  D  E  ;  unde  ^duci  potcrit  rcfta  A  E  fc- 

cans  tar.gcntem  in  T,  &  circulum  D,  ita  ut  intcrcepta  D  T  lit  ad  ra- 

dium  A  D  in  minori  ratione,  qu.Hm  arcus  B  D,  ad  arcum  £  G  B.  Oc- 

cu  rai  A  B  ciicu'.o  prin.o  Z  M  N  in  N ,  &  A  D  eidem  in  O,  ac  helici 

c  4  '••  >  vi>.     ii/ll.  cflque  componei.do  A  1 .  A  D"-r:  (arc  ii.  G  B  D.  arc  E  G  B  ' :: 

r  4 4  '''•':-^'-       ai c  Z  M  N  O.  arc  Z  M  N  '::  A  H.  A  B  *  ;:J  A  H.  A  D.  e  undc  A  T 

"•  ^*  ~r3  A  H  •,  adcvkjue  tan;^ens  intra  hclicem  cadet,  nec  ideo  tanget ;  qux 

repugnant.  quin  potius  angulus  A  B  T  obtufus  eft,  quique  deinccp» 

ABSacutus. 

CoroH, 
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DeSpirjlil^Hfi  fenHdiciljift  ej 

CoroH, 
Haucl  abfinoilirer  oflendetur,  i\  &  tangens  heliccm  ad  terminum 
(Z)  coniingar,idcra  evenirc. 

Prop.XV  II, 

Oninimo p helicem  c  fccttndA  rezolHtionc defcriftam  rettAContirtgAty 
ilem  Accidet. 

Prorfus  e:idcmmechodo  demonflratnr  cjui  prafcedens,  nili  quod 
hiclocoprop.  i^.  adhibeatorprop.  i  y .  hiius. 

CoroH. 

Eadcmvcro  cvenient,  etiam  fi  tangens  ad  finem  hclicis  contingat. 

Item  limiliter  oflendetur,  quod  li  ex  quacunquc  revolutionc  de- 
fcriptam  heliccmre(ftaquardam  linea  cangar,  etiamnum  ad  finem  eju?, 
inxquales  efificict  angulos  ad  conjun(flam  a  tadu  ad  principium  heli- 
cis ;  5c  eum  quidem  qui  in  antecedentia  efl,  obtufum,  illura  vero  qui 
in  confequcntia,  acucura. 

Prop.  XVIII. 

Si  helicem(^AILB)  exprima  revolnti^ne  Jefcriptam  tnn^atreEia    Fig.  80. 
linCA  (P  2.)  4d  helicts  terniinnm  (Z)  ;  a  pufjlto  antem  (A)  (^u»d  efi-  in 
frir,cipiohelicts,dHcatur  cjtudam  (A  P^  revoltttioni^  principio  (A  Z) 
pcrpendicHlarts,  dnUa  (  A  P)  t.tngenti  occHrret ;  &  qH£  efi  inter  tan- 
gentem  ac  principinm  fpiralis  reft.x(^c\\^ ) <t<jHAlti  ejl  circhli  peripheri<c  '^. 

Qnod  tangcRs  occurrat  pcrpendiculari  A  P,  patet ;  ^*"  quia  angulus  *  i<5  hnjm. 
A  Z  B  en  acutus.     Porro 

Sitrefta  A O  major  peripheria w  ^  &  ducatur  OZ;  dico  O  Z 
fccare  hdiccm  infra  Z,  vel  ud  antecedentia  helicis    Nam  fiat  A  E  ad 
O  Z  perpendicularis ;  ducatur  autcm  A  H,  fecans  O  Z  protraftam  \n  a  6  httjus. 
H,&  circulum  in  G,'itaut  fit  interccpta  G  H  ad  chordam  ZG, ,  ,     r.^^ 
Z  A  ad  :^  (id  fieri  pocefl,  quia  Z  A.  w.  •^crZ  A.  A  O,  ^  vel  Z  E.  A  E).  ^*^^^\^    '^' 
Secci   autem  AH  helicem  in  B.  Et  quia  GH.  arcZG ''~3i(G  H.  dco«/?. 
chord  Z  G  '^::)  Z  A. '».  erit  pcrmutando  G  H.  IZ  A.  -n  arc  Z  G.  -ar. 

I^G 
ergo  componendo  AH.  AG.  "^  (  -^^l-arc  ZG. arc  ZC::  ^eiy/^wj»*. 
AB.AG.^quare  ABcrAH.  ergopun(^umH  eft  intra  helicem,  (Scfio.  5- 
proinde  O  Z  fccat  hclicem. 

i  Sit 
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Fi''  ^o.  Sit  fccundo  AQjninor  quam  -»   tiico  quoquc  ciudjm  Q^  helicem 

fecare :  r^ni  (^ucafur  targen»  ZT.  &:  AE  ad  2.Q  per^'enci;c:;laris  ;  (Sc 

(^uii  A  21,  -»  ^  ~i3  A  Z.  A  Q^;  "duci  po(fic  rcda  A  L,  iti  ut  H  G  inier 

t;/';:^"  3.5.     ^  Q^,  <S:  circuium  polirarcnabeat  ad  Z  L,    partem  tangcniii  abfcif- 

h  7*1.;»'.         farn  ,  ut  A  Z.  ad  ^  ;   fecet  autem  A  L  hcliccm  in  B.  E:  quia  A  /..«■';: 

h"'^   .,        HG  ZL'-3HG.arcZG.  crii  permuiando  AZ(AG).  H  G.-Ti 

'  f  ;\'  /^/-5   ^.  arc.  ZG  "^ ::  A  G.  B  G.  '  ergo  H  G  z^  B  G.  unde  punclum  H 

rocflr  1 4  ^*»    ^^  '"^^*  hclictm :   «Sc  proiptdc  (^Z  hcliccm  f.*cat.  Qiium  igitur  nulla 

"  10. 5        '     QZ  ad  perpcndicubrcm  A  P  ducta  pcripheri.T  inarcjualem  abfcindcns 

langat  heliccm,  iiquetiuatn  quxtanger,  peripheria:  zqualcm  abfcin- 

dere.   p  E.D. 

Fi\9i.  Dico  porro,  li  AP  — -»,  du^am  P  Z  helicem  tangerc.  Sumatur  e- 

o  4.6.  r.im  »n  I)  Z  quodvis  pun,rtum  H,  &:  per  iplum  diicaturAH  occur- 

"  7. 5«  rens  heljci  in  B,  circulo  in  G  •  6c  detriirtaur   H  K  ad  P  A  parallela ; 

.^ctr.  14-*«;.    ccntroauum  A  pcr  KdocaturcircuitisK  R  V,  hciiccm  fccans  in  R  ;  <5c 

pcr  R  ducaiur  ridius  A  S.  E%je  P  A.  H  K  ::  A  Z.  K  Z  *::  A  Z.  RS 

::  «.  arc  Z>.  ergo  quinn  P  A  — »,  crn  H  K  —  arc.  Z  S.  vcrnm   H  K 

■raarc  Z  G.  ergoarcZS"T3arcZG.  "undc  A  Kcr~.\  B.  ergocjuum 

.■\  H  zr.\  R  vel  A  K,  li-^uct  puncljm  H  cxtra  hclicem  cadere.  (]uare 

i'i^«-jt  '-e  i^-  cota  D  Z  ixtra  iffim  cadit. 

hiJife  •Ti:$.      jj^  protracta  porro  P  Z  fuTialur  quodvi>  p'jr,dum  /;,  &  pcr  iprum 

*  j«;*^r-r«*   <^o^*"^  A  ^fecans  hclk:ein  in  ^,  circulum  in^.  Item  ab  e  demittatur 
ir-.r' '.;  "»4ro-  «^  ^**^  -^^  perptudicularis,  d:  ccnc ro  A  per  k^  ducarur  circulu»  krv  hc- 

/.'-  liccna  fw^cans  in  r ;  duca^urque  recli  A  r,  circuio  primo  occurrens  in  /. 

cHque ui  prius  AP.  hk^ "".:  AZ-  Z  K  -::  A  Z.  S  -  ::  v.  arc  ZS.  ^  un- 

'_  dihii—^rcLs.    Aiqai  h  k,cr  ^ic^L ^.  ergoarc  Z /cr^arcZj^. 

^  /^  • ., .^.        ^    .  rc  .^  r  c"  A  /%  vcrum  A  /;  — A  k,—  A  r.  ergo  magis  A  /;  c^A  ^. 

114.«^  i-go  punctum  /-  cft  extraliciicera.  urde  piane  concluditur  totam  P  Z 

*  utcur.queproduflam  extraJieliccra  poni ,  ipfamque  proinde  contin- 
gcre. 

h^fHhti  i!J:mum  Ijoc  ylrchimedis  theorema,  cum  ejus  converfo,  de- 
monftravimu>oft/R(ive;  q jod  maloimus  facere,  tum  quia  pr.tftanti- 
oreft  hicdemonftrandimoc^u?,  lum  quo  meiius  authoris  ipriusrrie- 
thodus  innotefceret.  Siquickm  dvK  prirase  partes  Aychimedis  princi- 
piis  innftrr.t  j  rertiam  nos  excogi:ivimu>,  quac  monftrjt  qcam  faci- 
ie,  quamqne  perfpicuotheorematis  hujus  converfura  demonPvrati  pof- 
fit,  accoque  quotBodo  poiuitinvcniri. 
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De  S^irjhbtUy  feit  HcUcihHS.  ta 

Prjp.  XIX. 

AtJiffirAlem  ( A  Z  Y)  ex  fecunaA  revoUtione  defcriftam  ad  termi-     p. 
r.imcomi»iatre^A,& aprir.cipio  ffirala  dMcatur^utdam(^kO)  ai        °' 
reciosrevolHti',n:sfriTtcipu>{W),^occMrret  ipfa  cor.tirgenti ;,  eritc^m  ^^ 
Teiha<]Ht  efi  inter  tangentem^  &  principium  fpiraliiy  dupla  periphcrix'^'/^^^ 
fecmdi  circnli  («). 

Sit  enim  O  A  zr  i*".  ^undc  ^  V,  Z».  irA  Y. O  A  ^::  Y  E.  A  E 

fdufta  fcilicet  A  E  id  O  Y  pcrpendicuUri)=crgo  rurfus  duci  poffit  re-  f  '•  ^*' 
da  A  H  feani  O  Y  protraftim  in  H,  &  circulum  in  G,  ita  ut  llt  in-  ^  ^'^«.«f 
tcrcepta  G  H  ad  chordamG  Y,ut  A  Y  ad  i^a.   fecet  igitur  A  H  fpi- 
rakminB.   Et  quia  G  H.arc  YG '-^  G  H.  chord  ZG'::AY. 
i»  j  erit  permutando  G  H.  A  Y  -n  (arc  Y  G.  2«  ' ::)  G  B.  A  Y. 
«;rgo  G  H—  G  B.  (Sc  proinde  punclura  H  ell  intra  helicera.    Unde  ^  ^^^a 
O  Y  non  continget  heiicera.  Similirer,  fi  ponaiur  Q  A-:3  Q^^,  imi-  e/i*.  ij  A«j. 
tando  praecedentii  ratiocinium,   demonflrabis  duitam  Q.Y  hclicera  f  10.  5. 
non  tangere  :  quapropter  quae  tangic  Y  P  duabus  peripheriis  seqji- 
lem  A  P  abfcindet.    C^  E.  D. 

Sed  &  unico  argumento,  ficut  in  przcedenii,  demonflrari  pofnt 
con\erfum  hujus,  ncmpe  fi  A  P  =  : »,  reclam  P  Y  tangere  helicem  ; 
lu  rem  expende  j  raihi  coiiftitutura  e^  a  repeiitionibus  lerriperare. 

CzroU. 

?  'e-n  modo  dimonf^nbirur,  quod  ll  hcliccra  in  q  jalicanque  revo- 
._::-redefcriptii^reitaqj2dam  tangitin  helicis  t;rmino,  5:  a  prin- 
dpio  helicis  edutfta,  revolutionis  principio  perpendicularis,  occurriC 
tangmti,  mu!:iplex  haec  erit  peripheriae  ciculi,  jasca  revolutionum 
numerum  denciLiniti,  todera  numcra. 

^r:f.  XX. 

5»»f/iV<rm(A  BZ)  k  priniarezohttijne  defcri:tam  tangjit  reSia  p- 
.irxa(f6V'')noK.id-:nemhelicis ',  d  comActH  ze-ro  (^  B)  ad  fri<ci-i>rm 
heliczs cor.jttngatm- recla  (S  A)  &  cenvo  aniiem^Ji) princiHo  he'i:is, 
intervai.o  autem  CorJHr.u^  (A  B)  defcrihtHr  circujin  f  B  E  F) ;  d 
prirtiipio  axtem  hilicis  dhuatHT  cHihm^  (A  P  j  a  cont.icin  ad  imrnfn 
heli.  is  corauxt  (A  B )  ferpeniicularis  ;  occHrret  i'^'a  comir.aeni  ;  erittf ;  - 
re^a(^AP)occHrfHi,C^helicis  principio  inteje^a,  aijxaiispeTi^heri^ 
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{EVB)(jii£e{}inter  co»t>t^uin,& fcCiioncm,  uhi  defcriptM  circuhu 
fecAt  p-incifinm  revolutiorsis ;  in  anteceder.tid  acccft.i  ferifheria  a 
vnr.tio  (E)  ^uodeji  i»pri»cipio  revolntiotiis* 

Nihil  faciliuseft,  quam  prxcedentes  dircurfu?  huc  applicare  :  nota 
c»r-At.  1 4.  t>     nntiim,  H  ducjtur  c]ua:piim  A  C  fccans  hcliccm  in  C,  ciiculum  in  G, 
w»<J5.        foie  AGGC  ::    arc   EFB.  aic  BG.     Cactcra  fponte  Hucnt: 
AB 
c]uid  plura  ?         ^ «;t-V«>  '^i  f^'  'f^/ 

CoroU, 

Quineiiim  codem  paclo  demonflrjbitur,  ll  in  fccunda  circuravo- 

lutionc  dcfcriptam  hclicLm  contingat  rcd-2,  non  ad  fincm  hclicis,  alia 

vcro  cadcmconfhuantiir,  quod  rc(ftx  contingcnti  occurrcntis  pars, 

interccpta  a  principiohelicis,  aqtialis  efl:  toti  dcfcrijti  circuli  peri- 

phcria-,&:  prxtcreailli,  qu.T  efl:  interdivla  pun^a,  limiliter  fumpta 

peripherui.   Et  porro  fi  ex  quacunque  rcvolutione  progenitam  h:/icem 

contingai  aliqua  reda,  non  ad  terminum  helicis ;  alia  vero  eadem 

dirponantur ,  quod  rc<f>adiftis  pun:tis  interjcda,   lit  nitiltiplexquac- 

dam  pciiphcrix  dcfcriptici  culi  fccundum  numcrum  proximc  mino- 

rem  eo,  rccunduii  qucm  rcvolutioncs  dicuntur.,  &  infuper  a:qualis 

arcui  inter  di^a  pun<f\a  limiliter  fumpto. 

Prop.  xXL 

^%'  9^ '  Simendo  fpAtium  comprehenfurri  fub  helice(^^  B  C  D  E  F  G  L  Z)  »« 

frima  revolutione  defcripta^  Q^  primt^  in  priyicifio  revolutionis  re^a 
(  A  Z J  ;  toffibilc  efi  i^fifi^uram  pUnam  circumfcrihrc,  altamcjue  in- 
fcrihere  efimi/ihi^  compofitam  feEloriljpis  ,  ita  ut  circumfcriptain- 
fcripta  m;iprfit  tjuocunijue  fropofits  ffatio  (X). 

^9  "^'  Radii  quotlibet  primlcirculi  circumferentiara  *?fqualiter  partiant 

(ordicndo  ab  Z.)  occurrentcs  hclici  pundis  A,  B,  C,  D,  E,  F,  G,  L,  Z. 
lum  centro  A  p  r  haec  pnnda  ducantur  arcus  ^  B  ^jcC»,  <^D  J^, 
f  E  *, /F«,^  G  >, /L  A,  ^Z  :  itaque  videscircumfcriptam  helici  fi_ 
guram  A^  B  cCdD  e  t  fF^  G/  L  ^Z  conflatam  c  fedoribus  fimi- 
libus  l?  Ah,c  ACjd  .\  D  ,  &c.  Vides  etiam  alteram  A  B  C  C  »  D=n 
E  4Ft  G>  L^  infcriptam,  conftantemque  fe^loribus  BAC^CAx, 

,     _  D  A<r  G^f.  quitotidem  funt,  &  aequales  fcdoribus  figurae  circum- 

^^*   ■  fcriptie,  excepto  maximo  .t  A  Z.  (''  nara  fcdor  CAB^r^ABj  6c 

>tAC 


De  SpirahbHf^  fen  Helicibns,  ^  ^ 

K  A  C  =  r  A  C,  O-c),  Itaque  /j  circului  ^bifeaione  (vel  alia  ^qualf 
fefiione)concinuodiviriisfuerir,  ira  uc  fedor  ^  A  Z  tandeni  evadac 
minor  dato  fpatio  X   '  (id  quod  fieri  potcll),  iiquet  hoc  modo  ficri  ^  ^'  '^®' 
polTe  quod  proponitur. 

CorolL 

Hinc  paret,  quod  poiTibile  fit  circa  divTtum  fpatium  figurara,  qualis 
di^a  efl,  dcfcrib;;re,  ita  nt  circumfcripta  figura  fpatium  fuperet  ex- 
ceflu  minori  quocunqiie  propofito  fpacio  :  &  rurfus,  aliara  infcribere 
itaucfimili:erfpiiiura  fuperet  figuram  rainori  quocunque  propofito 
fpatio. 

Sch.     Nota  radios  A  B,  A  C,  A  D,  A  E,  &c.  fefc  squaliter  ex-  ixhujm: 
ccdcre ;  <Sc  excclTus  acquari  minimo  A  B. 

?rop,XXIL 

Suntendo  fpatitm  coniprehe^^fum  M  helice  (  Z  M  N  O  P  R  Y)  per    Fig.  pj^ 
fecundamrevotntisnejn  defcnpta,  &  re^a  (Z  Y)  cjfi<e  efl  fecmdaii^ 
principio  revolntionii^  poteft  ipfif^nra  plana  circHmfcrihi,  fimilibHs  e 
felloribi^  compofita.,  necncn  alia  infcribi,  fic  ut  circHmfcripta  infcrlp' 
tam  excedat  minort  tjuam propofito  ejHOvisfpAtio(X\ 

Radii  quotlibetfccundum  circulum^zrqualiter  difperciant,  occur-  a  9.  i, 
rentcs  helici  pun<^is  Z,  M,  N,  O,  P,  R,  Y ;  per  quae,  centro  A  ,  de- 
fcribantur  arcus  Z  C,  w  M  p.,  ;3  N  v^q  0<*,pPv,r  R^yY  ■  unde  he- 
lici  circumfcriptam  hibemu-  figuram  AwM«N  oOpPyR;Y  con- 
ftantem  limilibus  fedoribuj-  w  A  M,  «  A  N,  0  A  O,  &c»  &  infcrip- 
tam  aliara  A  Z  C  M  />t  N  v  O  u»  P  w  R  p  conftancem  lotidem  ftftori- 
bus  Z  AC.M  A(t<,N  Ai',  c^r.  Eccum  ficfcftor  wAM^=:M  A^;  ^33.^. 
6c  ;*  A  N  ''^  N  A  »-,  &  ita  continuo,  liquet  exceffura  figurarura  effe 
penes  fedores  Z  A^t^primura  infcriptae,  &  7  A  Y,  ultiraura  circum- 
fcriptae  (nam  reliqui  hujus  reliquis  iLiius  aequantur)*    atqui  continua 
bifeftione 'fieri  poteft,  ut  fit  redtor  ;  A  Y"dX  ;  tumque fortius erit  c  i.io. 
fc^.  7  A  X—Z  A  ^  ~r]  X.  quare  conQat  propofitum. 

Scho/.    Rurfus  nota  radios  A  Z,  A  M,  A  N,  C^c.  afqualiexceflb  i2/;«j»j. 
proccdcre,  Sc  raaximum  A  Y  duplura  efle  rainirai  A  Z, 

Cmli. 


62  Di  Spirijlibns^  fcnHeJicihHS. 

Ccrcll.  I. 

Itaque  liquet  cxcelTum  circumfcriptae  figurae  fupra  fuinptum  fpa- 
tium  (rublKlicecomprchcnfum  jminorem  cHe  pollc  quovis  propofi- 
to  rpaiio.  Itii!fmquedi(f\i  rpjtii  fupra  inlcriptam  figuram  exccllum 
minorem  elle  poile  tiuolibci  proporuo  Ipatio. 

//. 

Simili  modoliquer,  quod  poflibile  cft  circa  fpatium  fub  helice  in 
quacunquc  icvoluiione  dclcripta,  &  rei^a  m  principio  rcvolutionis, 
ab  eodem  numero  denominAtJ  comprehcnrum  dcfcribcre  figuram, 
gualcm  diximus  planjm,itaut  circumlcripta  h^ura  fupcrct  fumptum 
fpatiumminoriomni  propolito  Ipatio  j  &  rurfus  inrcribcrc,  ita  ut 
fumptum  rpjtium  majus  lit,  quam  in  fcripta  figura,  minori  quovispro 
poiito  fpatio. 

Pr.^v.  XXI J I. 

f 'S'  P^'  Simpto  fpatio  (C  A  C^)  ccmprcboifo  fub  hclicc,    cjUd  mimr  cfl  dt' 

fcripta  tn  prima  rcvolHtiort^  m»  huhcnti  .ro  tcynum  prircipmm  hcl:ci/y 
C~  fnl;  rccii}(^.\  C,  A  G)  du[lt< a  "rtnrir^io  hcltas  ;  poffibi^c  cjl  fpaiio 
f]gHr>tm  circMmfcribcrc,fim*l$biu  c  fc^t^ibta  comfoftt.im  G"  aH^miu- 
fcrtbcre  ita  Ht  circMmfcript.t figura  JHpcrct  i>:fcrtftam  mincri  (jium  cjho- 
*     citnejuefropofitofpAtio{\). 

KcC\x  A  D,  A  E,  A  F  .Tt^ualitcr  fccent  angulum  C  A  G,  vel  ar- 
cum  K  G,  ita  ut  fedorj^  A  G  ~=)  X  ;  (5c  centto  A  pcr  C,  I  ),E,  F  (^u- 
cjntur  arcus  C*,  tiD  «^,  ^  E*,/F*,  &  (licut  in  praLCed(.ncibu5)pla- 
ni/Iimc  iiquei  propolitum. 

CoroH. 

Hinc  manireftum  cil,  quodcirca  diclum  fpatium  figuram  planara 
dcfcriberelicct,  qualfiudixii"uus,  ut  circumiciipta  figura  majur  fii 
fpaiio,  minori  quam  propofito  quovis  fpatio. 

r,op,    XXI  l\ 

^'5-  97'  Sp^tinni  ftib  he.'icc  (  A  B  C  D  7,  ir^  frima  revolntione  ^efcripta^  Cr 

l-.ffui  11,  IV.  pyiffj.f  ncia  (A  Zj  cju<i  cj}  tn  pri^jcipio  revo/^tionis,  terti.i  pars  cfl  pri- 
mi  cmnli,  Spatinm  dicatHr{S)^  G"  primhs  circnlus  Q  a. 

Dico 


A-rchjne-dcj  ,  Faa.    6 Q, 


De  Spirali[?HSy  feu  lidicibusi  ^^ 

Dico  primo,  non  eft  f  O  «  ^nrS,  Nara  Ci  affirmas  helfci  ^circum-  a  w.  21  huj, 
fcribatur  figura  A^BcG^DZ,  juxta  praefcriptum  2 1  x  hujus,  quae  . 
dicatur  <P,  ita  ut  fit^— S"^  \  0  ^— S  :  Vel  <?  -^  ^  o  .^.  Cum  ver6  ctmTii  h 
'  radii  A  B,  A  C,  A  D  &c.   ^kk  xqualiter  excedant,  &  exceffus  je- 
quetur  ffiinimo  A  B,  &  fei^tores  (ad  ipfos)  fimiles  fint,  ^  erunt  tot  fe-  d  5  cor.  10  b. 
ftores  aecuales  maximo  ^  A  Z,  quot  funt  omnes  inaequales,  minores  ^4^5  cx.  u 
iriploinxqualiura,   hocefl  circulusaminor  triplo  figurx  9  j  velf  0« 
-319.  at  priiis  affirmaftieffef  tf  c"?.  ergo  tibi  contradicis. 

Dico  fecundo,  non  efle  j  o  <*  ~^  S  ;  fi  hoc  affirmas,  helici  ^infcri- 
batui-  figura  A  B  ^  C  ^  Z,  quae  vocetur  4,  etiam  juxta  2 1  hujus,  ita  ut 
S_4.-n  S — [©«j   '^  vel  f  «  ~i3  ^l'.    atqui  fe^flores  omnes  aequales 
feftori^  AZ^^majoresfnnt  triplo  totidera  insequalium  fine  z,ATLyHocettambeUd 
hoc  eil  0^  cr-  3^)  vel  l^ cr4.  at  prius  erat  f  *  -ti  4,  qu^  re-  ^l^t^zi!?;. 

pugnant, 
Reflat  igitur, ut  fit  j  o  *  — SV  ^E,D. 

Schol. 

Hoc  dire£le  perfpicitur  e  fcholio  ad  i  o  hujus.  Cura  enim  fe£lo- 
res  figurae  circurofcriptae  vel  infcriptae  procedant  ut  o,r ,  .;f,  9,  16  &c. 
(in  duplicata  fciiicet  radiorura  proportione)  &  quo  definant  in  fpati- 
um  helicis,  eorura  numerus  fit  infinitus,  ideo  totidem  eorum  maxirao 
gpquales,  hoc  eft  toius  circulus,  eorura  omniura  triplus  eft,  hoc  efl:  ip- 
fius  fpatii,  ab  helice  coraprehenfi,  triplus. 

Elegariter  hoc  etiam  colligitur  methodo  indivifibiliura,  Dividatur    ^'2»  97«»^ 
enim  radius  AZinparres  quotlibet  xquales  pun6tis  bc^d^e^f^gjo'^ 
&  centro  A  per  ifta  pun^a  defcribantur  arcus  ^  B,  c  C,  <af  Jl3,  &c. 
occurrentes  helici  pun£lis  B,C,D,E,F,G,H.  Eftque  arcus  cCqua- 
druplus  arcus  h  B(ob  radiura  c  A  duplum  radii  ^  A,&  angulura  cAC 
dupluraanguli  ^  A  B),&arcus  <s^D  noncuplusarcus  ^  B  ;  5cficper- 
petuo  juxta  feriem  o,  i,4s  p,  16  &c.  ufque  ad  raaxiraura  x:.^.  quare 
fi  numerus  horura  arcuura  infinitus  fit  (vel  fi  per  omnia  radii  AZ  ' 
.pun(fla  tranfeant)  erit  eorum  fumma  fubtrspla  totidem  sequalium  ma- 
xirao  5  hoc  efl:  radii  dufti  in  circumferentiara  circuli  Z  Z,  hoc  efl:  du- 
pii  circuli  ZZ.  ergo  fpatium  ex  iis  conflans  eft  f  circuli  ZZ ,  &  reli- 
quum  intra  helicera  el1:|ejufdera.  Exhinc  pater  raagna  fpiraiera  in- 
ter  &  parabolen  affinitas  j  nara  fi  A  X  fit  o^^k parakU  A  BC  D  E  F 
G  H  Z,  cujus  vertex  A,  tangens  A  Z,  &  per  puncfta  divifionum  (^/,4    pj^  ^  g  ^ 
6cc.  ducantur  ad  axem  parallelae  AB,c  Cyd  D <Scc.    Erit  c  C  =  4       ^*  ^ ''* 

^B 


6j^  T)e  Sfttahhns^  feu  HeUcihns. 

hB  )6c  dDzzz  g  hE  6cc,  dD  =:  1 6  ^  B  5  eademquef  fic  perpetuo 
ratione  ficut  infpirali  5  adeo  quidem  ut  fi  reda  i>  B  hic  sequetur  ar- 
cui  ^  B  jftic  ;  fint  omnes  redx  c  C^dD  d)CC,  arcubus  refpcclivis  c  C, 
«(D  &C2equa!es.  unde  fpiralis  nihil  eft  aliud  quam  parabole,  cujus 
paralleljE  axi  rcclae  in  circulares  arcus,circa  verticem  A  veluti  centrun?, 
contorquentur.  Unde  non  adeo  mirum  eft  innumeras  fpiralis  affedio- 
nerctm  paflionibus  parabolae  confpirare.  Mihi  fufficiet  hoc  obiter 
fubnotafle  ;  qui  plura  volet,  adeat  GregQrmm  Vincentimi  CAvalleri. 
um ,  Torriceltium,  aliofque, 

Coroll.  . 

f 'g«  99*  Simili  planc  difcurfu,  Ci  a  centro  A  ducatur  in  primae  revoluiionis 
hclicem  rc£la  quaevis  A  G  •  &  centro  A  per  G  defcribatur  circulus 
E  F  G,  occurrens  revoluiionis  principio  A  Z  in  E  •  erit  fpatium  con- 
clufum  helice  A  B  G,  &  rcaa  A  G  fubtriplum  fedoris  A  E  FG  A, 

Prop.XXV, 

fl    95.  Spatim  {^)fuh  ffirali  (Z  M  N  O  P  R  Y)  ^  reBa  (Z  Y^fecHn- 

da  in  principo  revoiHtionis  adfecmdum  circHlum  (^)  hanc  hahet  ratio» 
*  jchol.  1 1  h.  nem^ quam hahet  y  adiz  ;'*'  ^h<£  eadem eft,  qu.m hahnt utraquefimHl^ 
quodque comfrehenditur fnb radio fecundi circHli  (^hX\  &■  radio pri- 
mi  circuli  (A  Z),  &  tertia  fars  quadrati^  quod  ab  excejfn  (Z  Y)  qno 
radim  fecHndi  circuli  excedit  radium  frimi  circuli,  ad  qHadratum  a 
radio  fecundi  circuli. 

Si  fieri  poteft ,  fit  primo  0  rad  v'  A  Y  *  A  Z  +  f  Z  Yq  c-  2:, 

a  m.  ai  hu].   aCircumfcribatur  igitur  fpatio  figura  (quam  voca  <p)  conftans  fedo- 

ribus,  qualis  in  2  2  hujus,  ita  ut  ? — 2  -n  ©  rad  V-  A  Y  »  A  Z  -|-  j 

Z  Yq— S.  ^rel  ?-ri  o  rad  V  A  Y  *  A  Z  -\-\  Z  Yq.    Cum  vero  re- 

\}cbVhuu    ^s^  AZ,A  M,AN.AO  acc.  '  fefe  aequaliter  excedant,  &  fupcr  iis 

'^  (excepta minima  AZ)  confiituti  fimilcs  feftorescoraponant  figuram 

«1  cor  1 1  hu\    'fy  ^  totidem  scquales  raaximo  j  A  Y  conficiant  circulum  ^  j  '^erit  0  C 

ccorli.iz,      ?^AYq.AY^  AZ4-  tZ.Yq^-::0^.0radV:AY  *AZ-i-t 

fio.5.  ZYq.  ^quaref  c"0rad  V*- AY  *  AZ -f  f  ZYq.  Eratver6  9"*3 

0  rad  -v/  A  Y  *  A  Z  +  f  Z.  Yq,  quae  repugnant. 

Sin  dicatur  0  rad  V-  A  Y  '^  A  Z  4-  3  ^  Yq"T3  S.  Infcribatur  figu- 

ra  4,  ='ita  ut  fit  2— -J.  -n  2—0  ^:  A  Y  *  A  Z  ^-  |  Z  Yq.  ^  quare  0 

e4S^5,««.i.  radV-.AY'' AZ-I-  fZYq"^4.    atqui  hic  fe^ores  fimiles  ad 

AZ5A  M,  AN&c.  fine  mazimo  yAY  conftituunt  figuram  4,  Sc 

totidem  maximo  pares  circulum  ^.  ergo  0  ^.  4  c~0  ^.  0  rad  -v^;  A  Y 

*AZ 
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*  hZJ^iZYq.  &  proinde  4-3  0  rad  ^/-.AY  *AZ  -]-  f  ZYq. 
quod  icidera  pra^didis  repugnar. 

Quin  igicur  potius  eft  O  rad  v/:  A  Y  ^^  A  Z  4-  t  Z  Yq  =  X.  nnde 
2.  0  ^  u  «^A  Y  X  A  Z  -1-t  Z  Yq.  Z  Yq  ^  ;;  7.  /2.    ^A^.Z).  *>i  11  i^»;. 

Eodem  autem  modo  demonflrabiturj  quod  comprehenfum  fpati- 
nmfub  helice  per  quamcunque  revolutionem  defcripta,  &  refta  eo- 
demnuraero,  quo  revolutio,denominata,  adcircuhm  icidem  codera 
numero  denotatum,  quo  revolutiones  j  rationem  haber,  quam  utraq; 
fimul,  quodque  iub  radio  circuli  ejufdem  numeria  &  radio  circali  nu- 
raero,  qui  unitate  rainor  fit  numero  revolutionum ,  denominar ;  & 
tertia  pars  quadratiquod  ab  exceflu,  quo  cxcedit  radius  raajoris  cir- 
culi  diftorum  radium  minoris  e  di&iis  circuli  ad  quadratum  radii  raa- 
joriscirculniid<  rura.  Nempe  Tpatium  o.Cy  fe  habebit  ad  circulum- 
teriium,  ut  A  K  ^  A  Y  ^-  -^,  Y  Xq  ad  A  Xq  ;  &  fpatium  cLCyS^  fe  ha- 
bebit  ad  ciiculum  quartura,  ut  A  V  x  A  X  4-  3  X  Vq  ad  A  Vq. 

CoroIL 

Hincipfafpatiainterfeeruntut^^,  AY*AZ.-U?lX9,  AX  ^ 

3  3 

A  Y  +.IB,AV  *  AX -h  — "^ &c.  Nam  fp.  <*  ^iiSx-^ 
3  3  3  AZq»' 

&fp.C=  AY>'AZ.*~-.&fp.y  =  AX  *AY  A^y-.. 
^uH3  "^  ..   YXq      AXq 

3  "3 

0*    __0£_0y_  « 
AZq-^AYq^AXq       ' 

Minc  confici  poflit  Tabella  ratrones  exprimens  quas  habent  fpatfa- 
helkibm^  &  reitu  comprehenfa  ad  circulos  ejufdera  ordinis ,  &  ad  fe 
jnviccm,  quae  talis  eft.  (quod  fi  horum  fpatiorum  primum  fubtraha- 
tur  e  fecundo,  fecundum  etertio,&  itadeinceps,  reliqua  fe  habebunt 
juxia  columnara  uUimam  5  quae  nempe  fpatia  refpicit  propofitio  27^ 
fubfequens). 
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54 

Tig.  9^.  Compnhenf^im  fpatififn  {C  A  G)  fnb  hclice  (CG)  ^«^  ot/W  r/ 

^efcriptairjHria  revolhtione^  non  habe'>s  termimmprincipiHm  helicis 
(A),  C?"  re^is{A  C,  A  G)  4  terminiseJH-s  ad  principium  helicis  dyElisy 
adfe^orem  (K  A  G)  radinm  qmdem  habe?7tem  acjHalem  m^ijori  ( A  G) 
dnEbarnm  a  termirto  ad  principinm  helicis^  arcum  vero  (G  K)  dnBis 
relhi^  interceftumy  ad  eafdem  partes  cum  he  'ice  ;  ham  hahent  ratio- 
mm  cjuam  habent  Htraejuefmtdy  qmdc^He  continetnr  fnh  reSbis  >^  A  G, 
A  C)  ^  terminis  ad princir^ium  fpiralis  dnU^is-,  dr  tertia  pars  ^nadrati 
ab  excejfn  ^Homajor  diBarHm  JHperet  minorem  ad  qmdratHm  majoris 
(A  G)  ^  terminis  adprincipinmhelicis  ccnjH?i^arHm. 

Se£^or  ipfi  K  A  G  fimilis  &   cujus  radius  fit  y':  A  G  *  A  C  -f-  j 

aeor.  >3^.      CKqvocetur^:  &:,  fifieripoted,  fitf  major  fpatioCAG.    "  Cir- 

cumfcribatur  figura  qualis  in  2  3  hujus,  (quae  nominetur  9)  ira  ut  fit 

h^.ax.i.       ?— fp.  C  AG-D^— fpCAG.  SeU-Ti^.  Cum  vero  fint  rtda? 

AC,AD,  AE&rc.  lecjuali  progredientesexcefiu,  a  quibus  prxrer- 

cjuam  a  minima  A  C,  defcripti  fimiles  fe«ftores  componunt  figuram  <r', 

toiic^emque  lequales  maximo  faciunt  fe(f^orcm  K  A  G/crit  feitt  KAG. 

c«r  xxhHu   ^~^A<-q-  AG  ^  AC-^  tCKq::feaK  AG.^.    unde?cr-r. 

AK. 

consra  confirwftionem, 

Sin 


De  Spirahbns^  feu  Hdidhns^,  ^7 

Sin  dicatur  fpatium  C  A  G  majus  diAo  feftore  |,  ^  infcribatur  fi^ 
gura  quxdara  4-,  ita  ut  fp  G  A  G — ^i-  "^  fp.  C  A  G — ?  ;  adcoque 
§  -D  4.  atqui  jam  feLt  K  AG.  4  C"  feft  K  A  Q.  ^.  unde  contra  con- 
Ihui^ionem, -l-"^!.  Utiixcigirur  vitentur  abfurda,  erit  l  =  fp 
CAG.  6c idcircofpCAG.fedKAG;;fea^  feaKAG::AG 
xAC+fCKq.AGq.  ^E.^D. 

Coroll,  , 

Spatium  K  C  G.  C  A G::AC  *  CK  +  f  CKq  A  G  *  A  C  + 
iCKq. 

Nam  A  Kq »—  A  Cq  ^-  2  A  C  *  C  K  4-  C  Kq.    Pro  A  Cq  -)-  a  4-  «: 
AC  *  C  K  '^lubftituatur  xquale  A  C  *  A  K  ;  eflque  A  Kq  —  A  C  «^  ^  ^-  *• 
AK^-AC  *  CK-h  GKq  ergofeaK  AG.fpCAG^::AC*''^^''^'^  ^ 
AK  +  A  C  «^  C  K+  C  Kq  AG  *  A  C  4-  ^  C  Kq.  &  dividendo 
AG 
fp  K  C  G.  fp  C  A  G  ::  AC  *  C  K  -  f  C  Kq.  A  G  ^'  A  C  4.  f  CKq, 

?rop,  XXVII. 

Spatiorum  comprehenforumfuh  helicibw  &  reBii,^Ha  in  revolHtione,  ^'^.-  "^*  '^^  % 
tertiim  quidem  {y^feCHndi  (^)  dnplum  eJi.cjmrtHm  verg  («/^)  triplum,  ^^^'  '^"^^* , 
^Hintum  amem  cjHadrHplum  ;  &  perpetno  fnhfecjHeyjs  fecunhm  nume-  ^^' "  '^°"'* ' 
ros  (]ui  deinceps,  mHltiplex  eft  fecundi  fpatii ;  primum   vero  fpatium 
(^ct)fexta  pars  efi  fecundi  (C  ). 

ClarifTime  patet  horura  veritas  e  tertia  columna  tabellae  fuprapoH- 
taf,e  z5='  deduSa.  quidplura? 

Vro^,XXXVIIU 

Si  in  helice  ( A  C  G  Z)  ex  una  quacuncjue  revolutione  defcripta  Ju-  •rig»l  0 1 , 
mantur  duo  puy^a^Q,  G)  quA  non funt  ipfim  termini^  afumptisvero 
pun^is  con^ieEiantHr  reBce  (A  C,  A  G)  ad  helicis  principiy.m  (A)  ;  C7r 
eentro  quidem  principio  he/icisj  intervallis  verofA  C,  A  1.^)  duBisa 
pun^is adprificipium  helicis defcribantur  circuli  (C  L  N,K  G  M^fpa- 
tium  (K  G  C)  ci^mprehenfum  fub  majori  arcu  (K  G)  intercepto  reCtis 
(  ACjAG)  &  helicere^is  iifdem  interje^a,  &  re^a  (C  K)  pro- 
du^ia^ hanc habebit rationem  adfpatiu.m  (LCG)  comprehenfumfub 
mi»(/ri  arcH(h  (..'),  &  eadem  hclice  &  reB:a  (G  L)  conneUente  ter- 
uiims  ipforum^cjuemradipu  {PiQi)  minoris  circuli  cum  duabns  tertiis 
excejfus  (C  K)  ^uo  radiit^  m^ijoris  circuli  excedit  minoris  circuUradium 

K   2  ad 


68  De  Sfiralibiis^fcn  Helidbus, 

ad  raaium  minoris  circHli  ctm  fifta  tertia  p<trte  ejnfdem  excejfm  (C  K). 

a  cor  x-^  h.  Nam  fp.  K  G  C.  fp.  C  A  G  »::  A  C  ^  C  K  J,--  f  CKq.  A  K  »  AC 

b  16  htijm.      _j_|  CKq  &  fp  C  A  G.  fea  K  A  G^::  A  G  ^  A  C  -j-f  C  Kq  AGq; 

c  /f/;.  1. 1 1       ac  j-^^i^^  K  A  G.  fect.  C  A  L  ^-i  A  Gq .  A  Cq.  ergo  ex  aquo  ( p  KGC. 

.\ich.  19.  ?.      p^,^  C  A  L  ::  A  C  *  C  K  -+-   t   C  Kq.  A  Cq.  ''^  crgo  (p  K  G  C.  ip 
\\  '•      ^  '"■  C  A  G— fea.  C  A  L  ::  A  C  -  C  K  _  ^  C  Kq.    A  K  ^  A  C-j  jCKq 

fi.5.  •  A 

— ACq  :    hoc  eH  fp  K  G  C.  fp  L  C  G  ::  A  C  "  C  Kh-  ^  C  Kq.  *AC 
*CK-t-;  CKq'::  AC-hf  C  Kq.  A  C -1-  {  C  Kq.   f^E.D. 

7  heorema. 

Psftui  II.  /r.  '5'>  4^  he/icii-  A  B  Z  priticipio  ducdmnr  utc»»^u:  reU^  A  D,  A  C, 
F)g..  102.  <r«>;t  fpati4  A  B  D  A,  A  B  C  A  in  er  fe,  ut  cul)i  e  re^ii  A  D,  A  C. 
a  cur.xA  hujuf.  Centro  A  per  D,  C  ducarrur  c  rculi  F  N  D,  E  M  C  fecantes  A  Z. 
^i^^-  int,Fi  cltque  foatium  ABD  A  ABCA  '  ::  fea.  AFNDA. 
^j<l-'^'J'i-  AEMCA''^  AFNDA  A  E  MK  A -+- A  E  M  K  A.  AEMCA 
cj(..i.  12.      _c^Qq_.^j^£^  -i-^AD.  AK=AD  cub.  AKcub. 

I A  C  cub. 
Faffut  35. /r.      Perheliccmcum  alia  aijfici/ia  Geometri^  ProblemAtAj  tum  hoctrt- 
cipUHm  conpcitf^. 

Problemd. 

Fic  1 0  ^  Datum  (^atigulttm,  vel)  Mrcum  Z  M  G  fec^ire  itt  datam  rationem* 

Ducantur  a  centro  A  teaac  A  Z,  A  C,  fic  A  G  fecet  helicem  ABZ 

in  C  ;  5c  ritio  A  F-  ad  A  C  acquetur  datsc,  &  centro  A  pcr  E  duca- 

2t»r.i^.hKj.   turarcus  circuli  E  B  fecans  helicem  in  B  ^  Sc  ab  A  per  B  ducatur  re- 

i»7. 5,  aaABF-,   &  liquct  eiTe  arc  Z  M  F.  arc  FG*  ;:CAB.  E  C»»::)  AE. 

c  c9Miir,         £  Q^  c^^  ^^  jj^  ^jj^  proportk>nc. 


DE 
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De    CoNOIDIBUS    &   SPHi^ROIDIfiUS. 


Archimsdes  Dofiihoj  S. 

Mltto  ad  te  confcriptas  a  me  hoc  in  Iibello  cum  re- 
liquorum  Theorematum  Deraonftrationes,  quas 
inter  prius  midas  non  habebas,  tura  alior um  po- 
ftea  repertorum,  quse  quidem  fajpe  jam  antea  ag- 
greflus  contemplari,  cum  diflicultatis  aliquid  habere  vi- 
dcretur  ipforum  inventio,  fere  defpcravi^  quamobrem 
neque  cum  aliis  edita  funt,  qu*e  proponebantui  ;  poftea 
vero  diligentius  iis  incumbens,  inveni  de  quibus  harfitave- 
ram.  Erant  autem  e  prioribus  Theorematis  reliqua  circa 
Concides  reCiatigulnm  propofiia  ,  haec  vero  jam  tandem 
inventa  verfantur  circa  Conoides  hyperbglicuf»^  Scpguras 
Sph^roides^  quarumaliquas  quidem  oblongas,  aliasvcro 
oblatas  voco. 


BefimtioneSy  d^  Hjipothejes, 

DE  Cemide  utit^ue  reStaM^nlo  fupponebanturhAC. 
CNoia  :  e  planis  conum  diverfimodc  fecantibus  ortas  in  coni 
fuperficie  lineas,  qius  Apollonium  Pergaum  fequuri  PAraboUm,  Hy- 
ferboiam,^  E//ipjim  jam  appeliiranr,  veruftiores  Geometrjc  nomin^- 
r:imk6tionts  CGyiireUayigu/i,  o//tHfangu/i,  acutarjgu/i'y  quia  fcilicct, 
opinor,redionesharce£anium  incono  re^irto,  fc^o  a  plano  ad  crus 
trianguli  per  axem  re£lo  confiderurunt ;  quomodo  femper  in  cono  re-  rv 
ftangulo  procreabici;r /j^mW;? ,  in  obtufangulo  hjperbo/a,  in  acu-  tqT 

tangulo  E//ipfis,ui  nempe  fi  B  V  A  fit  triangulum  per  axcm  coni,fitq.  ^^' 

DEcoramunis  fe£lio  plani  fecantis  cum  triangulo  BVA, &  VD 

plano 
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plano  fecanii  re»51a  fir,  aciiko  angulus  V  D  E  re£tus  •,  con/lat  fi  an- 

•  ou4>r.Tu  gvilus  V  rectu5  fir,  clk  D  E  ad  V  A  parallelam  ,  adeoque  fciflionem 
l'.i:'.a  pntiiiif  elfe  pAruhUm  ;  iin  angulus  V  lic  obtufus,  liquet  E  D  cum  A  V  pi  o- 
tgnotai  .■Tcht-  (juda  coHvenire  fupra  verticcm  coni,  adeoque  ledionem  ellc  hyperh- 
vwdt  juijle  (e-  ^^^  ^^^  U  an^ulus  V  fucrit  acucus,  pKa  D  E  occuriliram  ipli  VA 
liam  i»  couo  mtra  \ eiticem,  acidcirco  lcaionCiU  \orc  eu'ipjim.  lalis  mihi  videtur 
jc.ihtto  f.uis  primirusim|:oritorumiflorum  nominum,  *  qux  paffim  ufurpat  y4r- 
f.tiinx^  ^  ^  chlmedesxi-Ao:  nos  vero  tam  brcvitjti  tjuam  jcrfoicuirati  coiifulcn- 
hu-mlibn,  tiLi  j^j,  ubique  pro  dcfuetis  iilis  <&  j.uii  minus  a^-poliiis  vocabulis  ulitati- 
^  ^•'■'phN  "0-  fubliituemus  (Sc  commotiior^  nomina  pu;;-.?/'(>/^,  hypcrhol.x,  e'arfis 
h.ibeiur.  S'''^tl  ccrt^"  monitum  oportere  vidcbatur.) 

I.  Si^^r^TWrf  manente  dijmetro  circumduiia  rcftituatur  denuo 
undc  proccllerat ;  a  par-bola  interccptam  fijjuram  appellari  f<?wMW 
parahlnumi  &  rf.v<:;7;  cjuidem  iliius  vocari  mnyetitcm  dianjctrum : 
J'ertium  \ero  punftum,  quo  axis  occunic  fuperficici  conoidis. 

Excmpli  giaiij,  conoidis  B  V  A  produtfti  c  revolutione  femi-para- 
bolac  B  V  K  circa  diimctruni  V  K,  axis  eft  V  K,  vcrtex  V. 
Fig  ic-,  II.  l^ic-owcfi/i-j/j^r^tWir/wcontingat  planum,  tangcnti  autem  ph- 
no  du:lum  parallclum  aliud  planum  conoidis  a  icju  .m  poriionein  ab- 
fcindat  ^  inicrcejrtam  a  ilvltione  conoidis  in  ablcindente  plano  pla- 
num  appcllari  h,ifm  ah/cijfx  p^rtioras :  vertictm  vero  puniftum,  ad 
quod  alterum  planum  co«o;i?V>  tangit :  Axem  vcro  ex  ducta  per  ver- 
iicem  ad  conoidis  axem  parallcU  incercepcam  in  portionj  re^am. 

•  Connn-.^Uu-  parjiUlicnm  ccnoides  B  V  A  tangat  planum  D  T  in  D  ;  &  huic  pa- 
''•y*'"'''  ^?-'^^"  rallelum  planum  G  S  fccct ;  litquc  reda  D  E  co^widu  axi  V  K  paral- 
^'(//oft-  S-  ^^''^  '■>  ^^  portio  S  D  G,cujus  bafis  S  H  G,  zerte.x  D,  axu  D  £. 

;/r/»  po:  il  1.   *Dc  concide  vero  hperk/ico  praflruebamus  hafc  :  fi  in  pjano  fit 

,  h^ferhcla,  c]u(qu^  6hm^UT,  Qc  kO:\onk* afjmptoti,  diamecro  auccm 

.T<-.J>/^      rDanentecircumdu<f^um  planum  in  quo  funt  diifta;  lineae  nfiituatur 

los  nfu.ninu    unde  proceflcrat ;  dc  ^j^ftfr^o/ie^yr/w^/pf/^^  perfpicuum  efi^quod  conum 

'jAmr.omeHiiib.  Jfofcekm  intcrcipient,  cujus   vcrrcx  erit  punftum,  in  quo  afjmftoti 

ta^att.m.  con\€Pm^x,  a.xij  ^tio  diameter  m^.ner.s  :  d.hh)peri>oU  vero  iritercep- 

rig.  loS.    tam  figuram  vocari  coMcides  hjiperbo/icum ',    j4xem  vero  diametrum 

qii  manet ;  ferticem  zvium  punftum,  in  quo  axis  occurrit  fupcrfi- 

cici  conoidis :  Conum  vero  ab/7;/?fr^o/(«  4[/)'w/?rof/>interceptum,  co- 

roidis  cor.tinentcm  dici :  re<n:am  vero  conoidis,  &  coni  iplum  conti- 

neniisverticibusinterjeftum  axi  accedentem  nominari. 

Si  e  g.  hype-rhola  B  V  A  cum  afjmptotisfui^  C  M,  C  N  circa  dia- 
metrum  C  V  K  revoivatur,  fiei  conoides  hjperhlictm  B  V  A,  ipfumq; 

ccm- 
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compleftens  conui  M  C  N,  cujus  vertex  C,  axis  C  K  j  ipiuis  autem 
comidis  Axis  eft  V  K,  vertex  V,   asi  accedens  V  C. 

IV.  Et  fi  conoides  hyferhoIicHm  tangat  planum,  tangenti  autcra 
plano  parallelum  aliud  plinum  portioncni  abfcindat  conoidis ;  pli-  pj 
num  quidem  d  fertione  conoidis  in  abfcindenti  plano  interceptum 
appeliari  ^rf/;w  portionis  abfcilla:;  verticem  vero  punifturacjuo  pla- 
num  tangens  contiogit  conoidcs :  Axem  veroex  duci^a  per  verticem 
poriionis,  &  verticcra  coni  conoidts  contincntis  interceptara  in  por- 
tione  rcAam,  6f  dicftis  verticibus  interjectara  axi  accedenttmnuncu- 
pari. 

6.  G.  Coftoides  hjperholictim  B  V  A  tangat  planym  T  D  in  D,  & 
huic  paralJclum  S  G  fecet ,  &  per  hyperbolse  centrum  G  ducatur  rc* 
fta  C  D  E  5  erit  facla  pojtio  S  DG,  cujus  balis  SH  G,  vercex  D, 
axis  D  E,axi  accedens  D  C. 

V.  Far^holica  utiq;  coneidea  omnia*fimiIia  (uDt.Hyperhoticerhm  veio"  tV/^/r^  Jlmi- 
coneideon  ifta  vocentur  limilia,  quorum  continentes  coni  funt  limiles.    ^:'*"/^'»""  /<*'• 

.  jcn\u  capit,  a- 

Hds  cmnia  larsbolica  ceneidea  mn  tmgis  fiii  fimiles  juut  q^tidm  v'>,«es  coni, 

Hinc  coWighiiT  hjperhoieinmfimHiHm  dt:(^nino  ex  j^rchime^t^kn-    fig.  iio. 
lentia  ;  nempe,  Hyperbols  limiles  funt,  quarumfigurx  limiles,  vel  m. 

quarum  latera  fiint  proportionalia  *  *'jel,Quarum 

Sed  intellige  figuras  ad  axcs  folos,  non  ad  alias  diametros^faltem  ^''^metriconju. 
ad  fimiles  dijmetros,  hoc  eft  eas  qux  a:quilcscum  ordinatim  ^PP^'- f^;T;cwl/«.^^"' 
catis  angulos  faciunt)  conllicui. 

Sinc  enim  hyperbolar  liV  A.hv  a  ;  cjuarum  afymptoti  C  M,C  N, 
Sccm^cK-  axcs  CK,  cA,  quibus  perpcndiculares  MN,»?;;^  6c 
his  parallela:  R  S,  ^  /  per  vertices  V,  v  duf^sr,  sdeoque  tangentes. 
Sit  vero  C  K,  M  N  ::cli,  mn.  ergo  coni  conoidea  hyperbolica  5  ex 
hyperbolarum  B  V  A,  hv  a  circa  axes  C  K, ch^  revolutione  proge- 
nitj,  con[ir,entes  funt  (imiles.  Sint  autem  hyperbolct  BV  A  latera 
T.  K.  &  hpcrbolaf  bv  a  latera  f,  r.  &  quia  T.  R  ::  C  Vq.  V  Rq  :: 
C  Kq.  K  Mq  ::  Q,,cl^  Q.km  ::  Q^cv.  Q^.r  ::  t.r.  liquet  efie  T.  R.  :: 
t.r.  ergofimilium  hyperbolicorum  conoideon  hyperbolis  convenit 
hjbere  latera  proporcionalia.  Hx  veio  ex  Archimedis  fententia  fi- 
miles  cenfcntur. 

De  fph^roiJihHS  \'ttbfiguris  \fx  fuppofiiimus, 

V I.     Si  ellipfis  mancnte  njajori  diamerro  circumdufta  reflituatur  P>oponnur  aus 
coundeprocencrat,dcfcriptam  abellipfe  figuram  appellari  (pUroi-  Zl'„/t!m'7Hod 
des  oh'ougum.    Qubd  fi  maneiuc  minori  diametro  circumdufta  ell  p- ^.^.  j„;;ju,t 
fiorcfticuatnrundc  proccfiic,  defcriptara  ab  ellipfe  figi^ram  vocari  p.o^, 

fph^. 
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fphjiniJ.es  proUtfim :  utriufque  vero  fphafroidis  ^ayw  appellari  ma- 
nentera  diametrum  :  vertic(m\erb  pundtum,  quo  axis  occurrit  fu- 
perficici  fpha-roidis  :  cemrp:m  vero  dici  punOum  axis  incdium  •,  & 
diam-irum,  duaani  per  centrum  ;^xi  perptndicularcm. 

Sit  r.jT  eHirfis  V  b  X  A,  eujus  major  diamctor.  V  X  minorem  B  A 
fecet  pcpendicuiariter  in  C  ;  /i  circa  V  X  revolvatur  e/iipjis.  6njpha- 
roides  obloy.gum^  cujus  Axis  V  X,  verticcs  \\  X  ^  t^i.imeter  li  A  ;  lin 
verocirca  bAroictur,  procreabitur  //)t.ero>W/ /^0/.;/«^,  cujus  axis 
B  AyZerticesBy  AjdiameterV  yL^coitnm  vao  utriuiquc  ert  pun- 
thmi  C. 
Fig.  113.  V  l  l.  E:l\  umm\\s  fphitroides  contingant  parallela  plana,  non 
fecantij ;  tangentibus  autcrm  planis  parallelum  diicatur  aliud  planum, 
fecans  fphsroides ;  produiflarum  quidi-n»  portiwnum  /'«?/;;jappel;ari 
quod  a  Iphseroidis  m  plano  (ecanti  fe<ftione  intercipitur  :  verticcs  au- 
lem  punCla,  ad  qua:  parallela  phm  fph^roicies  contingunt  :  ylxes  ve- 
ro,  qu.c  c  resMa  vcriiccs  connedente  in  poriionibus  intcrcipiuntur, 
re^as. 

Sphjtroicicsvu\c\\cct  QS  D  G  tangant  parallela  plana  D  T,QY, 
&:  hi-;  paralielum  planum  vSH  G  fecct ;  cui  occurrat  tadus  conne- 
aens  D  Q^n  E ;  erit  fe^tio  S  H  G  balis  j  <3c  D,  Q^vertices  j  &  DE, 
Q£  axes  poitionum  S  D  G,  S  QG. 

V  I  1  i.  Simi!es  yjito  t\\o  fphtcroides  figurod^  quarum  axes  diame- 
iris  proportionalcs  funr. 

Hinc  ex  Archimedi^  knKnm  fimilei  f////>/<?;  definiuniur,  quarum 
axcsconjugati  funt  proportionales :  vel  quarura  ad  axes  figuix  liaii- 
les,  velquarura  latera  proportionalia. 

i  X.  Similes  vero  dici  fphxroideon.,  &  cormideon  figurarum  portio- 
ne?,  liquidem  a  fimilibus  figuris  ablatx  funt,  &  bafcs  llmiles  habenr, 
&  axcs  rpforum  vel  balium  planis  rcdi  exillentes  ,  vel  ciam  homo- 
logis  balium  diametris  aquales  facientes  angulos,  eandera  inter  fe  ra- 
tioncm  habenr,  quam  homologi  bafium  diametri. 

Sint  nempe  portiones  B  V  A,  Iva  a  fimilibus  conoidibus  vel  fphx- 
Ya,  i^/.    ^oidibusdircmpta-,  quarum  axes  V  K,  ^'^^cum  baiiura  diaraetris  B  A, 
^'115.    ^**  >  &  H  Fj  ^/arquales  faciant  angu\os  ;  &  fit  V  K.  t/j^  :;  B  A.  ha  :; 
HF.^/j  juxta  dcrinitionem  hancfimiles  erunt  ha;  jortiones. 

Proponitur&  de  fphaeroideis  hxc  fpeculari,  quod  &t.  (fubjicit 

P^-OP ) 

Didis  verb  iheorematis  deraonitratis  per  ipfa  reperiuntur  compln- 

ra  cum  theoremaia  tura  problerrata,  quale  eft  hoc:  c\Vio6  fmili.i ffh<£' 

roidenjHQQ  non  fimilesfpharoideHm,AC  conoideum  portiones  rriplicatam 

inter 
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inter  fe  rationem  hnhent  axiHm.  Er,  quhd  in ffhdtroidibm figurts  atjHA- 
Ithns  ejHAfirata  diametrornm  proportionerecifrocantur  axiht^  ;  6c,/iin 
ffh^roidihni  figHris  quadrata  aiametrorum  reciprocentur  axihii^  aqm' 
lia  fmt  ffhceroidea.     Pr^^/m^  vero  hujiifmodi :    A  data  psrtione  ^hoceji,  prtt- 
fpharoidis  aut  conoidi^,  portionem  ahfcindere  plano  ad  datam  flannm  tofttionts  Lem- 
parallelOj  ita  tit  abfciffa  portio  acjMetnr  dato  coKO,  velcyli?jdro,  vel  data  »''"''^'«>  "i^ei 
fphara.     PraEmittcntes  igitur  Sc  theorematay  dc^epitagmata  zd  eo--^"^-^'^'^^"*^' 
rumdemonftrationes  ufura  habentia,  poii^siiibi prohlemata  confcri- 
bemus.  Vale. 

X.  Sicmis  planofecctur  in  oranfa  coni  latera  incidenti  ,  feftio 
vd  circHlHS  erit  vel  ellipfis :  6c  fiquidem  igitur  fcftio  fit  circnlpts  li- 
quei  interceptam  ab  ipfo  portioncm  versiis  verticem  coni,fore  conum.  ^'r(Miui, 
bi  vcro  feftio  fit  ellipfu,  e  cono  ad  verticem  dirempta  figura  dicatur 
ahfegmentHm  coni :  Abfegmenti  vero  bafis  dicatur  plammdb  ellipfe 
coraprehenfum :  vertex  vero  punflum  ,  quod  &  coni  vertex  efl : 
-/^AT^  vero  a  vertice  coni  ad  ccntrum  ellipfis  conncxa  rcila. 

X  I.  Acjfi cjlindrM  duobus  planis  parallelis  fecetur  in  orania  cy- 
lindri  lateraincidentibus,  feftiones  vel  circjili  erunt,  vel  e//ipfes  a- 
qnaleSf  &  mutuo  fibi  fimilc?.  Siquidera  igitur  fcftiones  circuli  fi- 
ant,  patet  quod  refefta  a  cylindro  figura  inter  parallela  plana,  cylin- 
druserit :  fin  vero  fedioncs  fiantf //»/>/(?;,  abfumpta  a  cylindro  figura 
intcrparaUelaplanacylindrifegmentum  vocetar:  hafes  autera  feg- 
mcnii  vocentur  plana  fub  ellipfibH^  comprehenfa  :  Axi^  autem  reft^ 
ellipfiHm  centia  conneftcns.  (Erit  autem  hxc  in  eadera  rccla  cura 
axecylindri.) 

Haecclarafunt,  nec  explicationem  defiderant.  Videntur  autem 
loco  fuo  cxcidiiTe  •  ros  ea  certe  non  immerito  definitionibus  ac  hy- 
pothefibus  accenfemus.  ^on  imi  epitagmata,  qux  pollicetur -^r- 
rfe^w^rfi?;,  ut  exiftimat  non  nemo.  ^ 

Prop.  L 

Si  qmtlihet  fint  magnitHdines  (a,  b,  c,  d)  aqudifefe  excedentes,  fit  Fig  1 1  ^. 
4fitem  excejfus  cc(jualis  minimm  (^)  -.,&  alia  magnitudines  multitudine 
cjuidem  aquales  his,  magnitudine  vero  a^uales  maxim<t  (d )  •  om^es 
magnitudines,  quarum  unaqUd^que  aquatur  maximjs,  omninm  quidem 
aqualiter  fefe  excecientitm  minores  erunt  quam  aiipU ;  reliquarum  au- 
temfiac  maximk  majores  quam  dupU. 

L  Nam 
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^am  fumma  omnium  afqualium  maximac  eft 

d 

c-\-a 

hocz^  dJi^ic-\^ib-V  lA  -^  qux  fumma  dcficit  a  dupla  omninra  per 
naaxiraam  ^,  &  reliquarura  duplam  eodem  cxceflu  fuperat. 

Schl. 

1.  Si  quantorum  talis  feries(hoc  eft  Arithmcticc  proporiiona- 
lium)incipiat  a  o  ffcu  nihilo)  &  maximus  terminus  fit  ^,  numerus 

autem  terminorum  dicatur  n  j  fumraa  terminorum  erit  *t—,  qujc  pro- 

poHtio  nihil  ferme  differt  ab  hac  Archimeded. 

2.  Sit  quarlibet  feries  Arithmetice  proporiionalium,  in  qua  mi- 
nimus  terroinus  lit  a  communis  excelTus  .v,  &  numerus  termixnorum 

4-+-:.v.    jiicatur^;  liquet  omnium  fummamefl^e»rf-U   "^i-x, 

Namha?cfummaconflat  exfcrieaequalium,  &  fcric  arithmetica  a 
nihilo  ijicipiente,  cujus  maximus  termJnus  eft  nx  —  ix. 

Prop.  IL 

SiqHOtvid  magfHtudines  (A,  B,  C,  D)  alits  magnitudinibfu  multi- 

tudi/ie  AcjHAlibiis  (E,  F,G,H  j  bina  binii^  prout  ordine  diffonuntnr^  pro- 

*  rsnomem  h.beam.  forUnalnfint  A.B:;E  F  ^B.C  ::  F.G  &c) ;  "^referantnr 

A  B.C.D.  E.F.G  H       "^^''^  tamprim^  magnitHHines  ad  aliM  magnhudines  (K, 

K.L.M.     N.O.P.        L,  M)x/f/5W»fJ,  vel  ipfarnm  alicjU£  in  cjHibufvis  ratio- 

ni'ni4.  (jta  ut  homologtzfint  in  iifdem  ratiombm  (A.  K  :: 

E  N.   &  B.  L  ::  F.  O  &c.  )    OmnesprimA  magnitHaines  ad  omnes 

e^uihHfcum  conferHntur^  eandem  ratimem  habebunt^  quam  cmnes  pofic- 

ricres  magnitudines  adomnes  qnas  ipf^  refpiciu/it, 

Nam  ob  K,  A  =>::  N.E.  &  A.B  ^r.E.F.  &:  B.L  ^  ::  F.Q.  crit  ex  ae- 
Ihyp  quoK.L::N.O.  Similique  difcurfuL.M  i:  O.P.  Eft  autem  A-j^B 

ciS.V  :J-C-t-D.A^:E-i-FfG^^H.E.  &  A.  K^;;E,  N.&K.K-l-L 


o.Ti.6.9. 

9.  tf  ?   ^' 

9  9  9-  9' 

rt-H  c. 

a  -i~ix. 

a  -+- :  .V. 
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J-  M  "=;:  N.  N-1-04-P.  ergo  cx  acquo  A  -|-  B  -|-  C-l-D.  K  -t-  L 
-i_M::E-i-F4-G4-H.  N-f-O+P.  ^E,D. 

Vrop.  II L 

Si  quotcHiiijHe  pmHnea(X)  aauaUs  inter  fe,  &  earum  umcuiajte  Fig.  11 7; 
fpatium  afflicetur  excedens  figura  (juadrata^  Utera  vero  (  A,B,C,D) 
exceffuum  atjualifefe  excedant,  &  fit  exceffui  a^uali^  minim  (A)  . 
fint  vero  etiam  ^liafpatia ,  mu/titudine  quidem  ajualia  hi^,  fed  magni- 
tudinefwgula  aqualiamaximo  (D  X  ~\-  Dq)  :  hac  ad omnia  ^uidem 
aliafpatia  minorem  hahehunt  rationem  ea,  e^uam  habet  ac^ualis  fttriaue 
fimul  &  lateri  maximi  excedtntis  quadrati,  &  uni  a^ualium,  ad  ai^ua- 
UmHtriquefimuly&  tertiaparti  lateris  maximi  excedentis  guadrati, 
^  femijji  unins  aqualium ;  4d  reli<jua  verh  fpatia  fine  maximo  maJQ^ 
rem  rationem  hahebunt^  eadem  rationc, 

Hoceft  (rilincarufn  tniilcitudo  diatur;i,  dc  inzquatiunirpitio- 
rum  aggregatum  dicatur  Z)  erit «  D  X  -j-  »Dq,  Z  ~3  X  4-D.  7  X 
+tD.  6c,«DX-h«Dq.^— :DX-|-DqcrX4^D.tX-H 
ID. 

1.  Nimquia^funt  AX,BX,CX,DXutA,B,C,D.  hocj^''^^!^ 

eft  jnxtt  ptimam  hujus »»  ,  erii  AX-+-  BX-|-CX-i- DXc-c  i  f.r!  ic.dc 
^.  ^  item  A  q4-  Bq  +  Cq  -H  Dq  c-  ^.  cft  vero  Z  «»=  ^  ^^f^^- 
AX-i-Aq-hBX-HBq4CX4-Cq-l-DX-1-Dq.  'ergo^*'^* 
»D  X -I- »Dq.  Z -Ti  (»D  X -fr- «Dq.  ^-4- — "l"  ::)  X  4.  D.  ^ 

2.  Porro,liuiaAX4-BX  -UCX''-^— ,&  Aq+ Bq^^^^-r.io  <r# 

i  he/ie, 

+  Cqf-=j229.  »erit>*DX4.»Dq.AX4.Aq-l-BX4-Bq+- 

CX-f  Cq(<^hoceft»DX4-«Dq.Z— :DX4-Dq;;^C— »DX 

4  n  Dq.  !22Lu  ^:: X  +  D.  ?+-.  ^E.D. 

i  3  *       3 

L  »  Pnf. 
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Prop.  IV, 

rij  j  .  3         Si  ah  cAkm  ^Arahol^  qmmoiocunque  dua  refecefJtHr portioftes(BV A, 
*'         '    S  D  G)  ^aa  aqmles  haheant  Mametros  (V  K,  D  E)  ;  tam  ipfd  portio- 
nes  a^uJles  ernnt,  cjuam  ipfisinfcripta  triangHU(  d  V  A,  S  D  G)bafm 
hahentia  eandem  cum  portiomhus,   &  eandem  altitHdinem. 

SiE  primum  A  K  ad  V  K  perpendicularis  '^  &  R,  S  fint  parametri 
zkh  49  I.     diaraetrorum  V  K,  D  E    ergo  dudla  G  L  ad  D  E  (prorradara)  per- 
^poi.  '        pendiculari,  eft  G  Eq.  G  Lq  ^:'.  S.  R  ::  ^^S  *  V  K.  R  >^  V  K  =::  S  >^  DE. 
b  I.  ^.  R-Jt  V  K  '^::  G  Eq.  A  Kq.  "  unde  G  L  =  A  K  %go  triangula  G  D  E. 

V'^'&   9  I   -^  ^  ^  acquantur,  &  horwm  dupla  triangula  G  D  S,  i^  V  B  ;  &  ho- 
^jpol.  ^  '     ^^"^  f.fquialtcrx  paraboia:  G  D  S,  A  V  B.  Q.E.D.    Simili  difcurfu 
e  9. 5 .  quxvis  alia  portio  parem  habens  ipfi  V  K  diametrum  portioni  B  V  A, 

ti.6.  ideoque  portioni  S  D  G  acquabitur :  unde  conftat  propofitum. 

Cor.    Si  diametri  V  K,D  E  portionum  sequentur  ,  perpendicula- 
res  G  L,  A  K  aequabuntur. 

Prop,  V, 

Fjg  119.        Omne  fpatium  comprehenfum  ab  ellipfe  (VBXA)  aA  circHlim 
.120,     ( V  £"  X  «  )  hahentem  diametrura  a/jualem  majori  ellipfis  diametro>(yX^ 
eandemrationemhahet,  <^uamminor  ejtis  diameter  (B  Ps.)  ad  majo. 
rem  (V  X),  hoc  efiad  circnli  ( V  ^  X  <«)  diametrum. 

"■  iKtiiiige ^fpa-     Dico circulum diametro  Zr=^VX*BA sequari ^ellipfi.  Si ne-i 

tio  Eiiiptico.     gasj  efto  priraura  cireulus  Z  major  cliipfe ;  circulo  igitur  Z  *  infcrip- 

a  8. 1,  def^b.    ^^^  cogita  polygonum  parilaterum  majus  ellipfej  &  huic  fimile  aliud 

circulo  (V  ^  X  «),  a  cujus  angulis  demittantur  perpendiculares  f*  D, 

yE&c.  occurrentes  ellipfi  pun£tis  M,  N  &c.  &connedanturB  M, 

MN,NV&:c.  Eftquejam^Cq.f*Dq^::XCx  CV.XD  *DV 

cxi.i.  jpoU.    ,..  g  ^     M  Dq.  &  permutando  f  Cq.  B  C  q  ::  F  Dq.  M  Dq,  unde 

e  ii6  ^  C.  B  C  (^hcc  eft  triang  f  D  C.  B  D  C)  ^ ::  f^  D.  M  D  C»  hoc  eft^ 

f  li.  5.'  triang  ft  C  D.  MBD).  ^ quare  C  G.  BC ::  trapezium  ^  C  D  f^.  BCDM. 

Simili  difcurfu  eft  trap  f^  D  E ;,.  M  D  E  N  ::  h-  D.  M  D  ::  d  C.  B  C. 

p^,g^  idcmque  pariter  oflendetur  de  reliquis  trapeziis  ac  triangulis.  ^  quare 

hi.it.  totum  poiygonura circuli  V  ^ X  « ad  totum  polygonum  ellipfis  fe  ha- 

k9.5.  bctut^CadBC,  velVXadBA.  s  hoc  eliut  V  Xq  ad  VX  ^  BA, 

t  hoc  efl  ut  polygonura  circuli  V  ^  X  *  ad  polygonura  circuli  Z.  ^  er- 
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go  polygonum  circuliZ  ellipfis  polygonoaeqiiatur.  Sed  majus  erat 

toto  fpatio  elJiptico ,  quae    repugnanc.  Similiscontinget  repugnantia,  ^  ^- ""-  ^» 

fi  dicatcir  ellipfis  major  circulo  Z  5  infcribendo  fcilicet  ellipfi  figuram 

quae  raajor  fic  circulo  Z,  &  per  cjus  angulos  ducendo  perpendicula- 

resDM/Lt.  EN  Pj&c.  &  infcribcndo  circulo  Z  figuram  firailem 

ipfi  V :/  (/  C  X  j  unde  demonftrabitur  figura  ellipfis  .TCjualis  figurx  cir-  P  7.  f. 

culi  Z,  qujE  tamen  toto   circulo  Z  major  ponebatur :  ergo  potius  ^j^'  *^' 

circulus  Z  ellipfi  aequatur.  Hinc  ellipfis  fe  habet  ad  circulum  V  ^  X  «,  s  i  ^. 

P  ut  circulus  Z  ad  circulum  V  ^  X  a,  "^  hoc  eft  ut  Zq  '  vcl  V  X  j' B  A 
ad  V  Xq,  ^  hoc  eft  ut  B  A  ad  V  X.  QJE.T). 

Facile colligitur  hoc  via  indivifibilium.     Quonfam  ^ Cq. ft  Dq  ::  ,,  7  j.oU 
XC^GV.XD^^DV^^BCq.MDq.  erit  CG.  B  C  ::fxD.  M  D  Mi.\      ' 
::  ^'  E.  N  E.  '^ ::  f  C  -|-  f*  D  -1-  i^  E.  B  C  ^-  M  D  H-  N  E.  &  om- 
nes  C  Qyi>^  D,  v  E  componunt  femicirculum  V  C  X,  omnes  vero  B  C, 
MD,  N  E  conficiunt  femiellipfim  VBX-    ergo  firaicircul-tts  ad  fe- 
miellipfira  fe  habet  uc  f  C  ad  B  C  j  vel  ut  (r«  ad  B  A. 

Prop,    VI. 

Omn^fpatium  comprehenfum  ab  ellipfe  f  V  B  X  A  j  ad  ^uemlihet  cir-    Fig.  121; 
cnlum-  (Z)  emdem   hahet  rMiomm^    <^mm  comprehenfim  ah  ellif- 
fis  Mametris  ( V  X,  B  A)  reBangdum  ad  quadratHm  (Zq)  diametri 
circHli. 

Nam  ell.VBXA.  OVfXrt^::BA.VX^:BA>^VX.  VXqay.;^«j«,.- 
&  O  V  C  X  *.  0  Z  ^::  V  Xq.  Zq.  ergo cxffquo  cll.  V  B  X  A.  O Z ::  b  i.^. 
BA*VX.Zq.  £l^.D.  C2.IS- 

Trop,  VIT^ 

Suh  eJliffihm  (ABC  D,  EFGH)  comprehenfa  fpatia  eandem    Ffg,  122^ 
inter fe  rationemhabent)  qnam  comprehenfa  ab  e/iipfiHm  diametTf^ re^  n^l 

f^aniulaiAC*BD,EG  *Fi{)  interfe. 

Sit  quivis  circulus  diametro  Z;  e'ftque  AC  *  BD  Zq  ^::  ellipf.  ^  6httjw. 
ABCD.  oZ.  &Zq.EG*FH^::  0  Z.  ellipf  E  F  G  H.  ergo  ex 
aequo  A  C  ^  B  D.  E  G  *  F  H  ::  ellipf  A  B  C  D.  E  F  G  H.  ^E.D. 

Coroll, 

Hinc  liquet  comprehenfa  fub  ellipfibus  firailibus^  fpatia  homologo- 
rura  diametrorum  quadratis  proportionalia  fore. 

Nempe 
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Hempe  pofito  forc  A  C.  B  D  ::  E  G.  F  H  -  erit  ellipf  A  B  C  D. 
E  F  G  H  ::  A  Cq.  E  Gq  ::  B  Dq.  F  Hq.  Nam  A  C  >^  B  D.  B  Dq  :: 
A  C.  B  D  ::  E  G.  F  H  ::  E  G  »  F  H.  E  Hq  &  perraucando  AC  *  BD. 
E  G  *  F  H  ::  B  Dq.  F  Hq,  hoc  eft  ellipf  A  B  C  D.  E  FG  H::BDq. 
FHq,velACq.  EGq. 

Lemmatfi, 

I. 

Fig.i  24^         Sit  conus  Scalenns,  in  quo  B  V  Atriangulum  per  axem  re£^um  bafi 

S  F  A  .  refta  vero  V  K  bifecet  angulum  B  V  A,  &  B  D  fit  ad  V  K 

perpendicularis  •  fi  igitur  per  B  D  tranfeat  planum  B  E  D  triangulo 

B  V  A  re^um,  'patet  ellipfim  fieri,  cujus  cencrum  C  rainor  axis  B  D  . 

a  i^  1  Apol    <3u6cl fi  ducatur  CE  ad  B  D  pcrpendicularis  in  difto  plano  B ED* 

b  4  itf.  1 1 .      erit  C  E  fcmiaxis  major  •  &  C  E  plano  V  B  A  ^reda  erit,  '^adcdque 

c  18.  II.         planum  per  V  C,  C  b  plano  V  B  A  quoque  reftum  erit.  Producatur 

d  1 9. 1 1 .        y  1^^  occurrens  bafi  coni  in  F,  &  conneftatur  F  K.  ^  liquct  F  K  (com- 


e  ^.  II. 


munem  nempc  fe^lionem  planorum  (B  F  A,  VC  E)  reftam  effe  pla- 

f  3.  ie/.  1 1.     no  V  B  A  }  ^adeoquc  parallelam  ipfi  C  E ,  ^  &  perpendicularem  ipfi 

^1^,6.   BA.  Ea8igiturKFq(BK«^KA).VKq::CEq.CVq.  Haecana- 

g'4-      2"    •  jyijg  ^£j.  jYchimedei  quod  fubfequitur  froblemAtis^  perfpicuitatis  crgd 

appofita .  quali  fimilem  decimae  propofitionis  intelligentiz  coodu- 

centem,  hujus  exemplo,  tibi  deducendam  relinquimus, 

^ig.  1 1%         Re^a  VC  bifccet  angulum  B  VA,&BDadVC  perpendicularis 
*'        '    fit ;  oportet  per  B  ducere  redam  B  A  occurrentem  redae  V  C  pro- 

iradae  in  K,  ita  ut  V  Kq  ad  B  K  *  K  A  rationem  habeat  datam  VCq 

ad  Tq. 
j  j.  .^  FiatV  C, T ^::  T.  C  H •  & ad  C  H * defcribatur  rcgmentum  cir- 

b^^!  i.  culi  capiens  angulum  aequalem  angulo  CVB,  &  fecetiftc  circul« 
cfo«/?.Sf  I M  reftam  V  'D  in  M  ;  &  duftis  M  C  N,  M  H,  fiat  B  A  ad  N  M  paral- 
d  4. «.  lela,  Dico  fadum.  Nam  ob  'aequiangula  triangula  C  V  N,  C  M  H, 

r^'/f^T,<  €ritVC.MC<»;:CN.CH.  unde  M  C  *  CN  ^  =  VC  x  CHf  = 
^Tbrxi  Tq.  Ea  autcm  V  Cq  .  C  M  '^  C  N  e  ::  V  Kq,  K  B  «^  K  A.  ^*  ergo 
ly^hxi,^,   VCq.Tq::VKq.  KB^KA.   ^£.F. 

l  cottfi.  ^  j.i.     Not.  debet  cfle  T  cr-fi  C.  quia  quum  angulus  C  D  M  fit  ^aequalis 
™/f  •  ^-         angulo  C  B  X ,  "^hoc  efl:  major  angulo  C  N  B,  "erit  M  C.  C  D  c" 
rch  ts  6     C  B.  C  N. '  adeoquc  M  C>  C  N  cr  C  D  »  C  B,  hoc  eft  Tq  rr^ 
^J  •    •  '    B  Gq. 
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Prap.    Vlll^ 

Data  ellipfe,&  linea{Q  W)a  ceyjtro{C)ellipJis  excitat^yaiiplanum^in    r- 
qm  efi  eliipfis,  reBa,  potefl  inveniri  conus,  ^ui  verticem  haheat  excitata      ^"*  '  ^ 
line^  terminnm  (V j  in  cujns  fuperficie Jit  ellipfis  ciata, 

SitBD  minor  axis  ,   &femiaxis  major  fit  T.    Jungantur  BV,  ^^'t»»*.p*c. 

DV,&*fiatTq.CVq::BK*KA.VKq(quod  fieri  peteft,  quiaT 

c~B  C).  Eric  B  A  diaraeier  bafis  coni, cujus  vertex  V,  qui  comple- 

ftitur  datam  ellipfim. 
Sitenim  pundum  quodvisL  in  ellipfe,  a  quo  demiitatur  L  H  pcr- 

pendicularis  ad  B  D  ''(adedque  refta  plano  V  B  D,  cui  refto  infiftic  ^4«  dtf.  u, 

planum  ellipfis).  producatur  VH  M,  &  afTurgac  M  N  plano  V  B  A 

re£ta,  di6ti<oni  fuperficiem  actingens  in  N.  Ducantur  denuoper  K, 

M  K-aae  P  Q,  R  S  ad  B  D  parallelae.     Eftque  Tq,  C  Vq  ■= ::  B  K  «^  ^  '""f^- 

KA.  VKq  &:.Vq.  G  Bq  ::K  Vq.  K  Pq::  l^  Vq.  K  P  ^  K  Q..  ergo^J'f  *'  ^- 

cxsequo  Iq  CBq  (Weft  a  Lq.  B  H  ^  H  D) ::  BK '^  K  A.  KP  *  f  I;  }  ^,,^ 

K  Q^  ::  B  vi  *  M  A.  R  M  *  M  S.  Jraii  B  H  »  H  D.  H  Vq  c  -  R  M  ^fch.  ^^.e. ' 

*M  S.  M  Vq      ergo  rurfus  ex  a-quo  HLq.  H  Vq  ::  B  M  j^  M  A.  h  3f-  3-  £^7-1. 

M  Vq.  (^'hoc  eft)  ::  M  Nq.  M  \  q.  J  unde  H  L.  H  V  -^  M  N.  M  V.  ^  ''^•^' 

'"  quare  V  L N  cft  recta Hnea ;  "adeoque  punftuna  L  in  fuperficie co-  nu"h'jl)i,' 

ni.  Sirailiquerationetotaellipfiseftineadcra  fuperficie.  S^E.F* 

Prop.tX. 

Data  ellipfe  &  linea  {CV)ah  ellipfts  centra  (C)  non  reB^  excl-    Fig,  i  27; 

tata  in  plano,  qmdper  unam  diametrum  (B  D  j  ajftiygit  reciam  plano^ 
in  quo  efi  ellip'^s ;  potefi  inveniri  conus^  verticem  hahens  excitata  ter- 
minum  (V),  in  cujm  fuperficie  erit  data  ellipfis. 

ConjunganturVB,VD,  &fiat  VA  — VB;  &  connexa  BA, 
per  C  ducatur  E  F  ad  B  A  parallela.  Sit  autem  T  altcra  femidiaraeter 
datae  ellipfis ;  &  ^fiat  E  C  *  C  F.  Tq ::  B  Aq.  Sq  ;  tum  m  plano  pcr  ^       f^i^  ^ 
BAadplanumVBA  refto Mefcripca fit  ellfpfis  cujusaxes  A B, S.  b  14,  / 40/. 
Hanc  comple<flatur  conus  habens  verticem  V  (juxta  praecedentem ; 
is  quoque  dacam  ellipfim  comprehendet.  Sumatur  enim  in  data  ellip- 
fe  quodvis  pun^um  L,  a  quo  ducatur  L  H  perpendicularis  reftae  B  D 
*  adeoque  reda  plano  B  V  D j  &  estcndatur  V  H  M  ;  &  M  N  re-  c  4"  «'*/«  <ii 
(ftaplanoB  V  A(hoce(l  in  plano  repertae  eUipfis)  coni  fuperficiem 
atcingat  in  N  1  &  per  M  ducatur  R  S  ad  B  D  paraUela.   Eilque  Tq. 

EQ 


8o  De  CotJoidibus  ^  Sph^reidihuf, 

^cm^.  EC'^CF'^::  Sq.BAq  =  ::tSQ,ABAq::fMNq.  BMx  MA.  Item 

V^->  EC>^CF.BC>^CD6::BM^  M  A.  RM>^MS.  ergo  ex  xquo 

^ich!tl  i    Tq.  B  C  X  CO  Q hoc  eft  H  Lq.  B  H  '^  H  D)  ::  M  Nq.  R  M  «^  MS. 
h  j/  ^C?"  co»r.  ^  quinetiam^ B H  >*  H  D.  V  Hq  ::  R  M  ^^  M  S.  V  Mq.    ergo rurfus  ex 
4  6.  aequo  H  Lq  V  Hq  ::  M  Nq.  V  Mq.  Hinde  patet  punflum  L  effe  m 

Jatere  V  N  coni  5  fimiliquc  jurc  tota  ellipfis  eft  in  fuperficie  didi  co- 

Nota,  fiEC^CF^Tq,  fore  B  A  diametrum  circuli,  fe»  bafis 
difti  coni. 

Fig.  1 28.  Bata  elli^fe,  &  linea  (C  D)  ab  e//ipjis  centro  (C)  ereBa  in  plam, 
qmdab  ma  diametro  (A  B)  excitatm  re^um  plam,  in  quo  efl  eflipjts  j 
fotefl  inveniri  c)lindrm^Axem  hahens  in  dire^fim  excitata  /irtea(^QD^y 
cuj^  in  fpiferficie  erit  data  eliipfis. 

Ducantur  A  F,  B  G  ad  C  D  parallelae,  quas  perpendiculariter  fe- 
■^fcb.i:6.  cetreaaFDG;  acobAC  =  CB,  ^eftFD  =  DG.  JamSiFG 
h^def.  i'i.  alrerae  ellipfisdiaraetro  N  O  aequetur,  erit  circulus  centro  D  per  F, 
c%.  G  defcriptus,&  reftus  plano  F  A  B  G,  bafis  cylindri,  quem  defide- 

dzi.iApol.  ramus.  Sit  enim  quodvis  punftum  Hinellipfcj  aquo  ducatar  H  K 
ejch,^  2^.6.  ad  A  B  ''perpendicularis,  &  per  K  ducatur  K L  ad  C  D  parallela  .  & 
.y  ,*^  5  fit  L  M  ad  F  G  perpendicularis.  &  quoniam  H  Kq.  N  Cq  *  (FDq) 

hcoMft^^.    ::'iAK>cKB,ACq^::FL>^LG.FDqj  erit  HKq  «- F  L  ^' LG 
def.  II.       g— L  Mq.  ergo  H  K,  L  M  funt  pares.  Sed  &  ambae  heS^ds  funt  pla- 
^6,11,  noFABG;  '^adeoque paraUelae.  ergoliquetpunftura  H  eiTein  ia- 

tere  di£li  cylindri  per  M  dudio. 

Quod  fi  N  O  major  fit  quam  F  G,  fiat  F  P  =  N  O ;  erir  F  P  di- 

ameter  bafis  cyiindri,  itidera  reftae  plano  F  D  C.  quod  e  fimili  con- 

ftabit  difcurfu. 

1  jch.  47. 1.         Sin  deraum  fit  N  O  rainor  quam  F  G, '  fiat  D  X  —^:  D  Fq  — . 

CNq.  &  plano  A  C  X  refta  erigatur  X  R  r=  C  N  ,  &  connefta- 

.  g  j  j         tur  D  R  j  erit  circulus  radio  D  R,  in  plano  F  D  R  defcriptus,   bafis 

^l  def.  II  t     cylindri,  qui  datam  ellipfim  corapleftetur.  Nam  ftantibus,  quar  prius 

0  $.def.  II.  adfumpta  funt,  ducantur  L  S  ad  F  G,  &  ST  ad  K-L  proiradara  per- 
piS.  I.  pendiculares.  Et  quia  plana  R  X  D,  F  D  X  fibi  mutuo '"red^a  funt, 
qcon^.          «  ei-ij  p  £)  ^.Q^^  pi^n^j  R  X  D,  "adsoque lineae  R  D  .,   p  ergo  R  D 

1  l°b?  21  6     S  L  parallelae  funt.   Sed  &  D  X,  L  T  ^  parallelae  funt.    '  ergo  trian' 
^'       '  '    gulaRDX,SLTfimiliafunr,    ^^QuaraobremeftSTq.  SLq  (sFL 

'^LG) 
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*LG)  ::  RXq.  RDq  (DFq.)  nam  eft  R  Dq  ^  =  D  Xq^-XRq  1 47.  u 
■i=D  Fq— C  Nq-l^C  Nq— D  Fq;.  Item  F  L  ^  L  G.  A  K  '^  K  B  «i: 
FDq.ACq.  ergo  ex  a^quo  STq.  A  K^K  B  ::  RXq  ^  (  N  Cq  ) 
A  Cq  ^ ::  H  Kq.  A  K  *  K  B.  *  quare  S  Tq  —  H  Kq.  ergo  ciim  fint 
S  T,  H  K  paral!el3e(perpendicularesenim  funt  amba?  plano  FAKLT. 
Kam  planum  S  T  L  "  rciftum  efl  plano  F  L  T  ;  adeoque  S  T  ei  re-  ^^  i  <.  2s| 
da)  fuque  pun6tum  S  in  fuperficie  didi  cylindri,  erit  H  in  eademj  Qq 
pari ratione  tota  data'ellipfis.  ^E.F, 

^Hod  qmclem  om»is  conm  ad  conum  compoftam  hahat  rationem  ex 
rAtionibm  bafinm  &  altitadimm  demonjlratum  efi  ab  antecejforiby^  • /Vg,  ij_  3^-^ 
^  mn  abfimili  modo  demonftrattir  qfiod  abfegmentum  omne  eoni  ad  ah- 
feimentum  ceni  rationem  habet  compsfitam  e  rationibpu  bafium  C^  alti- 
tndinnm»  NecnonquodomnefegmentMmcjUndri  tripla  fit  abfegmenti 
conicibafimhabentis  eandem  cum  fegmento^  &  (zqmlem  altitudinem  :  i©,  li; 
eadem  fcilicet  efi  demonftraiio  cum  illa,  quodomnis  cjlindrm  triplm  efi 
coni  bafin  habentis  eandem  cum  cylin^ro^  &  aqualem  altitudinem. 

Scholium, 

Etiam  kxc  fimili  difcurfu  eliciantur. 

1 .  ^que alta  fegmenta cy lindrica, & conica,  bafibus  proportio-  VtL  \\.i^\ 
nalia  funt. 

2.  vSegmenta  ad  aequales  bafes  conflituta  fant  interfe  ut  altitu-     14.  ss. 
dines. 

3.  ,£qualium  fegmentorum  proportione  reciprocantur  bafes  &     jf»  ss» 
altitadines. 

Similia  fcgmenta  triplicatam  habent  rationem  honjelogorum  in  ba-     i  ^»  la^ 
fibus  diametrorum,  (vel  axium  fuorum). 

?fOp,XII, 

Si  conoides  farabolicHm  jecetur  plano  (D  V  lC)per  axem  (V  K)  vel    far$  h 
ad  axem  farallelo  (D  E  G)  •  fiet  coni  feSlio  eadem  iHi  ,  qu<z  f^uram      A, 
intercifit ;  diameter  amem  ipfim  erit  commmis  feBio  (V  K  vel  D  E) 
pUnorum ;  ejm  (DEG)  quodfigHram  fecaty  &  ejm (V  D  E  K)  qnod,    Fig.  1 2 P* 
pr  axemdHciturreUumfecantiflano.  qHodfietia?n  fecetur  flano  ad 
axem  re^o  (B  G  A)  faUiQ  erit  circulm ,  habens  centrum  (K)  in  axe. 
^l  "  M  "        ^     '         Qnod 


3  2  DeConoidibm^  ^  Sph^roidibHS, 

Quod  plano  per  axem  procreetur  parabola  cadem  illi  cujus  circum- 

dinfta  fiebat  conoides,  quddque  pianoad  axem  reiflo  intercipiatur  cir- 

culus,  in  axe  centvum  habens,  fatis  ex  ipfa  conoidis  generatione  per- 

fpicuo  coniiat.   Qubd  autem  fecftio  D  G  fit  par*abola,  prirao  polit^e 

squalis  fic  oflendetur.     Suraatur  in  fedione  quodvis  punftura  G,  a 

quo  ducatur  G  E  ad  D  E  pcrpendicularis,  ^adedqae  reda  plano  VDE 

3  4.  'jf/- 1  »•     ^^.^jj  nempe  planum  D  E  G  redum  ponitur).   Per  E  ducatur  B  A  ad 

c  8.*  1 1 '  D  E,  vcl  V  K  perpendicularis ;  ^ergo  D  E  plano  per  B  E,  E  G  reda 

d  j5. 3.  eft  ;  '  ergo  axis  V  K  eidem  recUis  efi: ;  quare  B  G  A  eft  circulus  ad 

£5.1'  diametrum  B  A.  Sit  demum  R  parameter  parabolae  B  V  A,  &  duca- 

f5.«.v.T.        tiirDZ.adVxK  perpendicularis.    Edque  EGq '^  =  B  E  >^  E  A  ^— 

IVax  i'     B^^S — EKq^-B  Kq— DZq.  Eft  vero  BKq  5==   R^VK,  & 

kcoKv.\i.       DZqS-  l<>^  VZ;  ^adedqueBKq-DZq  =R  «^  Z  K  =:  R  *  DE. 

/40/.  ^  ergo  E  Gq  =  R  X  D  E.  ^  unde  fed;io  P  G  erir  parabola,  cujus  pa- 

rarneter  R.   ^E.D. 

Pars  2.  B.  Si  eomides  hyj^erbolicum  fecetur  plam(D  V  K)per  axem  (V  K)  vel 
Fig.  I  3  •.  a^axem parallelo  (D  E  G)  vel  (jj)lano  D  F  H)  fer  coni  conoi^es  com- 
pleUenti^  verticcm  (C)  erit  fe^io  hjperbole  ;  fiquiciem  per  axem  eadem 
erit  ei  qudi  fguram  concepit ;  fin  aquidiflanter  axi,  fimilis  illi  j  atfl 
per  verticem  coni  conoides  compleUentiSy  diffimilis  ei.  diameter  autem 
fe^ionis  erit communis  feBio  (V  K,  vel  D  £,  vel  D  ^^plmorum  ;  eJHS 
cjuodfecatfigHramy  &  ejus  quod  per  axem  ducitur  rettumfecanti  pUno, 
^uodfi  fecetur  pLmo  (B  G  A)  ad  axem  reUo  fe^io  erit  circHlus  ha- 
hens  centrum  in  axe, 

Qudd  fe<ftio  (D  V  K)  per  axcm  hyperbdlam  reddit  illara,  quae  co- 

noides  ipfum  progenuit ;  &  quod  planum  axi  redum  intercipiat  cir- 

culum,  fatis  evidens  eft.     Quod  i\  D  E  fit  axi  parallda  ;  fint  T  V, 

V  R  latera  hyperbolx  D  V  K,  &  a  D  ducatur  D  Z  ad  V  K  parallela  ; 

&  protraa-a  £  D  fiat  D  X  ==  T  Z  -h  V  Z  (T  V  -t-  2  V  Z).  &  T  V. 

y  R  ::  X  D.  D  S  ;  iaciant  vero  T  V  ,  V  R,  &  X  D,  D  S  angulos  ut- 

cunque ;  &  connexae  T  R,  X  S  producantur.    Sumatur  jam  in  fedi- 

^bjP-^  4 ^^f'  one  pun<l^um  quodvis  G  ;  a  quo  ducatur  G  E  ad  DE,^  (adedque  ad 

'•  planuraDVK)  perpendicularis  ;  &  per  E  ducatur  B  A  ad  VK  per- 

cTz^'  pendicularis,  &  E  L  ad  D  S  parallela  ;  denique  per  punfta  Z,  K  du- 

dii  'iJoh     canturZO,KPadVRparalleIs.  Eftque  jam  EGq'' ^  B  E  >^  EA 

ci.^.   '         ^  =BKq— EKq  =BKq— DZq  ^—  VK  >^  KP— [VZ  >^  Z  Q. 

veriim  (duda  Q  Y  ad  V  K  parallela)  efl:VK^KP^=:=VZ>^ZQ 
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^LYP-^-QY^^KPirrVZ  >^ZQ.+  VZ^^YP^-  QY>^  KP.f2,^it,r. 
fergo  EGq=:VZ*YP-|^  QY^KP.   eft  autem  6XD,DS::  g^^"/- 
TV  VR.^^hoceftXE.EL^iQY.  YP  j  (vel)::  D  E.  Y  P.  "^ade- 1^;^?  ^^-^- 
oqueEL:^DE  =  X£-YP'=TK+ VZ.YP^=  TK^  Y  P  f  ;,„/ 
^yZ*X?QxQci(\.^~Qj*  Kp4-VZ>cYP;  (obTK.  KPni4.^; 
•^;:QY.YP;  '^adeoqueTK  '^  YP^QY^^KP)  "ergo  E  Gq  =  "^-^*-.  r. 
EL  «^  D  E.  °  quare  liquet  punftum  G  effe  in  hyperbela,  cujus  latera  °  ""*'•  ^-' 
XD,DS,  diaraeter  DE;  quae  quidem  hyperbola  fimilis  eft  ipfi     ^'^^'^^ 
BVA,quiaXD.DS4:TV.VR.   ^E.D. 

Coroll.     XD  =  TV4.VZ=:2CZ. 

DSrrVR+Xl^VZ. 
^TV 

Quod  vero  plani  feilionera  attinet  per  centrum  C  du(n:am,  produ- 

catur  F  D  C  ad  N,ita  ut  fit  C  N  rr  C  D  ;  &  feaionem  D  V  K  tan- 

gant  redsE  V  M,  D  M  •  &  fumpto  in  feftione  D  F  punfto  quovis  H 

ducatur  H  F  ad  D  F  perpendicularis,  (adedque  refta  plano  F  D  V  K) 

&  per  F  ducantur  B  A  ad  V  K  perpendicularis ,  &  F  O  ad  D  M  pa- 

rallela.  Eftque  B  F  *  F  A.  (F  Hq  ).  F  Oq  ?  ::  M  Vq.  M  Dq.   ergo  P  i^-  5  4«//. 

ordinatim  applicatarum  F  H  in  feftione  D  H  quadrata  '^fe  habent  ut  ^  ^^-^- 

quadrataF  O  in  fedione  D  O,  '^hoc  eft  ut  reaangula  N  F  D.  ==  ergo  ""^''J/^fi 

D  Heft  hyperbole,  cujus  N  D  eft  axis  tranfverfus.    quia  vero  E  Gq  s  cenv  \\    ' 

'^c-FHq;  &XE'^ED-3NF'^FD  (quiaDE-inDF&XD   i.Apoll/ 

r=r2  CZ-3  zCDjnon  erit  E  Gq.X  E  ^  E  D  ::  F  Hq.  NF  ^  FD  ;  '^  hoc  « w-  f •  *• 

eft  non  erunt  harnm  fedionum  latera  fibi  proportionaliaj  nec  ideo  "  ^^:^*"^^"'^- 

/iniiles  erunr.  ergo  ciira  fe^io  D  G  yfit  ipfi  B  V  A  fimilis  •  erit  fe6lio  ^ ^""^' 

DHeidenjiliilimilis.  Q^E.D. 

Si  <^(iodvlsffh<eraides  fecitm'  vlmo  (V  B  X  A)  per  axem  (V  X  )  Pars  2.  C. 
vel  ad  axem  parallelo  (D  E  h^feBio  erit  ellifps^fiqmdem  per  axem, 
ipfaiMa^HafigHramconcepit  ■  fin  a^uidifianter  axi,  fmiiis  ei  >  dia-  Pig.  131, 
meter  vero  feBionii  erit  commmi-s  fe^io  ^D  E)  planorum  ;  cjns  nem- 
■pe  cjHod  Jecat  fgHram,  ejufi^-^qHod  per  axer/i  dHcitar  rcBnm  fecanti 
plano :  quinetiamfifecetHr  plam  reBo  ad  axem,  feliio  cirenlHS  erlt^ 
habens  centrnm  in  a:>ie. 

Prinium  &  ultimum  ey/?W^»ii^  ortu  facis  liquido  verificantur; 

M  2  Porro 


§^  D^  ConoidihHfj  &*  Sfh<£mdihm . 

Porro  re^a  A  V  conneftat  axium  (k  B,  V  X)  lerminos  A,  V ;  5c 

a  i6. 3  j^ol.  ^y^atuj.  E  S  ad  A  V,  &  D  S  ad  A  B  parallel^E.    Sumatur  aurem  uc- 

/!i'^/  '^*  -7  cunqne  pundum  Lin  redioiie,  a  quo  ducatur  L  H  ad  D  E  perpendi- 

LeUm.  cularis  ;  &  per  H  rc^a  M  N  ad  V  X  perpendiculari?.    demum  re- 

€  4.  Cy  X  £.  5.  ax  A  T  ,  V  T  feaionem  V  A  X  continganr.   Ettque  M  H  ^'  H  N 

^  ^i'?-  (HLq)DH  ''HE  ''r.VTq.  A  Tq^:  C  Aq.  G  Vq  ^::  DvSq.  DEq. 

c  w;i/.  21.  «1 ::  H  Lq.  D  H  X  H  E.  ^  ergo  feaio  D  L  E  eft  ellipris ,  cujus  axes 

u/nTr'  ^unt  D  H,  D S ;  &  fimilis  ipfi  V  B  X  A  -,  quia  D  S.  D  E  *' ::  C  A. 

§i/.y!  CV6::BA.  VX. 

Tan  4.  D.  Si  di^Arnm  figurArnm  qu&lihet ^Uno  (B  V  A)  fer  axem  (V  K)  fe- 
cetur  .^  apmUis{G)infuperficie-jigHrA  extra  fe^iioaem  exifientibus 
Fig.132.  df(5}£  ad piammfeca-ris perpendicuUres  (G  E),  intra  figur^  fe^ionem 
cadent. 

a  1 8  n.  per  G ducatur  pl jnum  axi,  '  (adeoque  plano  per  axem)  re6^um  ; 

hjrms.  ^ergo  communis  feftio  B  A  erit  diameter  circuli  BG  A.  ^  &  perpen- 

*"  ^*"  ^^*  dicularis  G  E  cadet  in  B  A.  ^ergo  punftum  E  eft  intra  fei^ionem 
B  V  A.  Cunfli;  his  fubjecit  Archime^es :  Horum  omnium  per-fpi- 
cuaefuntdemonflrationes.  ita  vifum  illi  flgycTEfxe/.  Nos  tamen  lucem 
iis  qualemcunque  conati  fumus  accommodare  5  non  neraorcerte  fpiflas 
tenebras  offudit.  (Cui  placet  imraani  tacdio  vexari ,  RivAlttim  adeat  m 
hacc  coraraentantera ,  ipfiufque  defiderio,  ni  fallor,  abunde  fatisfiet), 

Frop.XUI. 

^'S*  ^33*  Sicomidei  parah/icum  planofeceturj  ne^jue  fer  axem  (VK)  mc 
a^uidifiaKter  axijfecirio  (D  L  E)  eritellipfis.  DiameteK  autem  ejus 
?n^jor,  erit  reUa  (D  £)  intercepta  in  conoide  kfaUa  feStime  planorum 
<kjjusquodfiguramfecat^  &eJHsqmdfer  axem  trinnfit  reUnm  fe- 
canHplano:  mimr  autem  diameier  a^ualis  erit  difianti^  (D  F)  dn- 
Barum  k  majoris  diamttri  terminis  axi  paralleUrum  f  D  Q^  E  F). 

a  hyp.  Cf  4  def.  Capiatur  enira  in  fe^^ionc  punftum  quodvis  L,  a  quo  ducatur  L  H 

II.  ^pn  D  E,  «adeoque  plano  V  D  E,  perpendicuhris.   &  perHducatur 

i)  35.  / 40;.  B  A  axi  perpendicularis.     Re£\x  porro  T  S  ad  D  E,  &  V  N  ad  B  A 

^  ^'  ^'  parallelae  tangant  feaionera  D  V  E,  &  ducatur  T  P  ad  V  K  perpen» 

c  l'&iz  6  fliculaiis.  Eftque  ob  V  S  ^r=  P  V,  <=  etiam  N  S  =  N  T.  ^  ergo  NSq. 

U6. 3.  4)6/.  N  Vq  ^(hoe  eft ::  D  Eq.  D  Fq  )  N  Tq,  N  Vq  ^ ::  D  H  «  H  £.  B  H  x 

gii.^  HA  (hoceft)  ::DH  .^HE.  HLq?  ;:  D  Eq.  DJq.  ergo  fedio 

k  ai,  iJ^l.  D  L  E  habet  proprietatera  elJipfis,  cujus  axes  D  E;ii)  F,   O^E  D. 

Prep. 
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Coroli,    Qii  (acqaaiis  diraidiae  diflantiae)  eft  femiaxis  minorl 

Prop,XIF.  . 

SicoK^ileshjperholicnm  fecettir  plam  (DEL)  coincide-4ti  omnihus   Fig,  x-^a^ 
laterihpfs  coni  conoides  comfle^entis,  non  ad  reStes  axi  ( V  K  )  fe5tio  erit 
ellipfis^  ejus  autem  rnajor  diameter  erit  illa  (D  E)  (^ua  intercipitw  a 
conoide  a  faBa  feEhione  planerHm  &  ejus  guod  fecat  figuram,  &  ejus         v. 
^uodper  axem  ducitur  re^um  fecanti  plano. 

Nam  eSdera  fadbi  praeparatione,  qualis  in  pray^edenti,  monftrabi-  a  coav.  n. 
tur  tore  fempcr  D  H  x  H  E.  H  Lq ::  N  Tq.  N  Vq.  ^'unde  feaio  erit  ^^pol. 
ellipfis,  &  diametcr  ejus  D  E,  major  quidem  altera  ,   quia  P  V  ^cr    '"^^  ],f'  ^^Z'- 
VS; '^adedqueTNcrNS^crNV.  diti   ^^'^' 

CorolL    Si  fiat  T  N,  N  V ::  E  D.  M.  crit  M  alteifa  diaraeter. 

Frop,  X  V. 

Si  ohlongum  fpharoides  fecetnr  flano  (D  E  L^  mn  reEto  adaxem   Fig,  1 3  j^ 
(V  X^jfe^tio  erit  ellipfis.  Diameter  autem  iffius  major  erit  illa  (D  E) 
^U£intercipiturinfph<ieroideafa5ta  planorum  feEiione^   ejufqite  quod 
fecat  figuram,  &  illius  quod  per  axem  diicitur  fecanti  plano  rettHm, 

Qnod  fe;3io  fit  ellipfis,  cujus  diamefcr  D  E  non  fecus  quam  in 
praecedentibus  facilc  apparst.  Quod  vero  D  E  fit  major  e  diaraetris, 
hinc(admiilis  quasprius)patet,  Per  centrum  C  ducantur  ha  axi 
VX  perpendiculariSj&^^adB  A  paraUcIa.  Et  qwoniam  quadrata 
tJidejha  ^fe  habent,  ut  N  Tq  ad  V  Nq,  hoc  efl:  ut  D  Eq  ad  quadra-  a  i€.  5 .  JpoU» 
tum  altcrius  diametri,  &  fit  ^^  major  quam  h  a,  erit  D  E  raajor  alte- 
radiametro.  ^E-D. 

Coroll.  I. 

Siquidera  prolatum  fphaeroides  plano  fecetur  ;  alia  quidera  eadem 
erunt,  fed  intercepta  in  fpha^roide  linea  (qualis  D  E)  minor  erit  dia- 
raeter. 

JI. 

Ex  iifdem  quoque  patet  in  omnibus  figuris,quod  fi  parallelis  planis 
fe<:entur  ipfarura  fediones  fimilcs  erMnt. 

Naraquadraiacperpendicularibus  L  H  ad  comprehenfa  fub  feg- 
isends  D  H,  H  E  reftangula  femper   eafdem  obtinebvint  rationes, 

scquales 
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squales  flilicet  ci  ,   quam  habent  V  Nq  ad  N  Tq. 

Coro/i.    III. 
Si  fiat  T  N.  N  V  ::  E  3.  M.  erit  M  altera  diameter. 

Prop.  XVl. 

Fig.  136,  In  conoik  pArabolico  a  ^nibHfcmi^He  funShis  (  D)  infuperficie  como' 
idii(iHUis  adaxem  (V  K)  ^AraLlelisiY  D  E),  ^ua  (B  F)  in  eafdem 
partes  dHcuntur^  ad  cjhm  fnnt  ejHs  gibbay  cadent  extra  comides  ^  ejua 
vero  adalteras  (DE)  intra. 

a  I  ilmjuf.  Nam  fi  per  E  F  >Sc  aKem  V  K  ducatur  planum,  »  faciet  parabolam, 

b  tb.I.-itoi.     b^jjf^  Qjjj^^  £)  p  jQjj  ^.^^jgj^  (Sc  D  E  intra  ;  quia  eft  F  E  ad  V  K  pa- 
^*^^-  railcla.  ^  ' 

Pr^/?.  XVlI. 

In  comi.le  hjferbolico^  ^  ejuihfcHKCjue  pun^is  (D)  in  ejus  fuperfieie^ 

^'S- 1 3 7*    duBis  reEiis  (F  D  E) para/le/t^s  aiiciii  re£l<e  (C  G)  ^u<t  ej} in  conoide, 

auBa  fer  coni  conoides  comp/e6tetitfs  vertic^m  (C),  e]U£{D^)  adeaf- 

demparus  ducmtur^  adijHadfMntipfiusgibl^ay  cddinp  extrtn  conoides, 

^ic  (DE)  ad alteras,  intra, 

3  iz  hu)u$.  B.     ^^"^  fi  per  C  G,  &  D  E  ducatur  planum  ^'fiet  hyperbola,    cujus 
hj^j.i^pol     «ntrum  C,  ^ergo  du<^a  C"D  H,  &  C  G  erunc  diametri  ;  quaprop- 

ter  D  E  his  intercidens  tota  ad  partes  E  intra,  verfiis  F  vero  extra  fe- 

dionem  cadec 

Prop,  XVIII, 

Fig.  I  ;  8.  ^^  figHrai  conoides  tangat  planum  (D  T)  mnfecans  comides,  in  uno 
tantumpmUotanget;  &  per  taBnm  (D)  (^  axem  (V  K)  duUum 
planHm  (D  V  K)  recium  erit  tangenti  piano  (D  T). 

Si  fieri  potefl-,  tangat  planum  D  T  eciam  in  Y,  &  per  pun6^a  D  Y 
a  8 def.  II.  ducantui-  reftas D  E,  Y  Z  axi  parallclae  ,  itaque  dudum  psr  has  pla- 
cio.iA^ol  num  aut  peraxem  rranlir,  aut ''ei  paraUelum  elt;  inque  conoidis  fu- 
d  7.  I  t/  peficie  fedionem  ''efficit  coni,  '^quam  re<5la  D  Y  fecat  j  cum  igitur 
e  \rhujM,  D  Y  '^fit  in  plano  D  T,  hocfecabic  conoides,  adverfus  hypothefin. 
f;>7ux.^  Porroducatur  DN  axiperdendicularis ;  'hsc  diameter  erit  cir- 

»       ^'  culi  ad  planum  D  V  K  re£li,  cujus  cum  tangenti  plano  communis  fe- 

ftio  fit  refta  D  T  ^  h<cc  igitur  circulura  tanget  Q  nec  enira  fecat)  eun- 

de 
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de  D  T  ad  D  M  perpendicularfs  erir,  &  proinde  h^Qt^  plano  T>VK,h^dcf.  rr - 
ergo  planum  quodque  per  D  T,  adedque  planum  tangens  ^reciturn  ^  i8.  n  '' 
erit  plano  D  V  K.     ^.^.Z). 

C(?ro//.  Qua^vis  in  plano  tangenti  red^a  conoidi  occurrens  tangit 
conoides  5  &  quamhber  in  conoidis  fuperficie  fadam  fedionem. 
Nam  C\  rcdra  conoidesipfumjaut  in  ejus  fuperficie  faftamfedionem  ali- 
quam  ftcaret,planum(contra  hypothe(jn)  fecaret  conoides. 

Prop,  XIX. 

Sifph^roidonfigurarumquamHhettangatflammj  figuram  mnfe- 
cans  ,  in  knofoltim  piM^io  tanget ;  cjuodqhe  per  ta^tnm,  &  axem  du- 
citur  planum,  tangenti  plano  re^um  erit. 

Prorfus  eodem  raodo  demonftratur  quo  prxcedens. 

Frop,  XX. 

Si  (^conoideon  aut^  fpharoideon  figurarum  ^uje/iht  fecetur  plano  ^r 
per  axem  (  V  X)  C^  feEiionem  contingens  ducatur  reU:a  ejuxdam  (DT), /577^    jfch[f^' 
C^  pertangentemerigaturplanum  planofecanti  reUum.,  continget  figu- dem. 
ram  in  eodempun^o  (D),  in  qm  &  re^a  (D  T)  coni  fe^ionem  tangit.   Fig.  i  jp, 

Nam  fi  fieri  poteft  alibi  tangat  di£lura  per  D  T  pIanum,putainG ;  ^  58.  ir. 
&  a  G  ducatur  G  E  reifta  plano  D  V  X  ;  *cadet  haec  in  ipfam  D  T  j  ^  ^^*  7  '.* 
^unde  pundum  E  '^erit  intra  coni  fedionem,  contra  hypothefin.  *'  ^"^'   ' 

Prop.XXI. 

SifigUf-arum  fpharoidon  aliquam  duo  plana  parallela  (R  T,  BS)    Fig.  I40. 
contingantyContaiii^jungens  (tj  A)  per  fpharoidis  centrum  (C)tranf- 
ibit. 

Planum  per  B,  &  axem  V  X  plano  tangenti  B  S  "redum  eft ;  ^'  a-  a  19  %. 

dedqueplano  A  T.  planum  per  A,  &  axera  tangenii  plano  A  T ''re-  '^ /^^^  J4-  ir» 

ftum  eft ;  ^ergo  plana  B  V  X,  A  V  X  aut  parallela  funt,  aut  coinci-  ^  ^ff'^  ^' 

diint;  "^non  illud,  ergohoc.    Igitur  coramunes  plani  BVAX   cum  e/^^-pV/or.iS- 

tangentibus  planis  fediones  B  S,  A  T  '^paralJelse  funt ;  &  ^rangunt  hujw, 

ellipfim  B  V  A  X ,  ^  ergo  re<n;a  B  A  per  centrum  iranfit.  Q^E.D.     ^"'"'^-  -7- 
'       ^  '^  ^  24^0/. 

l  Frap<, 


88    .  DcConoidibus  ^  SphitreidibHf, 

Vrop.XXIT. 

Si  jigurarttm  ffh(troidum  ^aamHHijue  com-^gentia  ^ic/ir.tftr  dm 

**  'g*  H I  •     par/il/ela  ^Una  ( B  6,  A  1 )  ducatnr  autem  perfpharviJeos  centrMm  (G  ) 

pUmmali^uod (DE)  tangentihi^^  parallelum^  ^u^per  effe^am  fe- 

Bienem  ducuntHr  tABia  conjungenti  (B  h)  faralleU  (L)  M)  extYA 

fphixroides  cadent. 

Sumatur  in  fe(3:ionc  punftum  quodvis  D,  &  per  B  A  ac  D  duca- 
ai£j.  II.  turplanum,cujiiscumparallelisplanis  communcs  fediones  /int  redae 
b  ti  hujus.  S  R,  D  E,  T  X.  ha?  igitur  "parallclx  funt ,  &  D  E  per  centrnm  tran- 
^  ''y^-,  .  (.  (it, quia  centrura  ett  tam  in  ^reda  B  A,  quam  in  ^piano  per  \:>E)  ^ 
e  Vou^%%'.  ^e<^'o  B  D  A  E  eft  ^^ellipfis  (aut  forte  circulus)  &  B  S,  A  T  hanc  fe- 
f  conv.  27. '  flionem  '^tangunt,  adeoque  B  A,  D  E  funt  ^  diamctri  sconjugatae.  '^er- 
2  40/.  go  qu3E  per  D  ducitur  ad  B  A  paralleia  (D  M)  tangit  fedionem 
g47-  J  ^f^^'    B  D  A  Eadeoque  fphxroides  ipfum.  £.E.D, 


h  32. 1  /ipol. 


Prop.  XXI JL 


Fig.  1^2;        Omnii  figura  fpharoides  ( V  D  X  E^feBa  pUno  (D  E)  fer  cemrum 
(C)  hipertitur  apUnoy  cnm  ipfa,  tumfHperficies  ejus. 

Opcram  ludat,  opinor ,  qui  rei  taraclarxluccra  conetur  addere. 
Sane  fi  (dufto  per  axem  V  X  plano  ad  planum  D  E  redo)  femi-el- 
lipfes  D  V  E,  D  X  E  firailes  fint  &  aequales,  quidni  eodcra  raodo 
portiones  fphaeroides  D  V  E,  D  X  E  aequentur  &  aflirailentur  peni- 
tus?  fibi  congruent  utique :  plurataedet. 

Prop.  XXIV. 

*le  0  ^flt^f ro  Datk  cuJHfcunque  conoidisportione  (B  V  A)  refeCla  plano  (B  O  A j 
7fia^.  ^^^*  ^^  axem  (V  K)    (vel  cujuflihet  fpharoidli  mn  majoris  dimidio 

*IegQ  f^'vru)V  fpharoide  fortione fimiliter  ahfcijfa  )  poffihile  efi  fguram foliddm  in. 
aiyAiHJ^iioy ,  fcrihere,  &  aliam  circumfcrihere^  e  cylindris  a^ue  altis  '^compofitam^ 
pre  ^X°^^^,  ita  fit  fgHra  circumfcripta  fuperet  infcriptam  minori  quam  propofita 
fuv.  ^uacunquefolida  magnitudine  (Z). 

3  IX  hujat,  Secetur  conoides  plano  per  axem  ad  planum  B  O  A  re£lo,  ^facicn- 
teconi  fe^ionem  B  V  A ;  &  fuper  circulum  B  O  A  conflituatur  cy- 
lindrus  B  P  C^,  habens  eundera  cura  conoide  axera  V  K  j  qui  qui- 

dem 
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dem,  *aequife(5lo  axein  pundis  N,M,L,  ^fic  dividatur  ut  Cit  cylin-  hi.io.^  n 

drus  B  X  X  A,  akicudtne  K  L,  minor  dato  folido  Z.    Per  divifionum    ^  ^-    * 

veropundaL,  M,N  ducantur  reftx  XSad  B  A  parallelse,  feaioni 

occurrentes  punftis  B,  A  5  per  qux  ducantur  re^lse  /  a,  w  ^, « f'  ad 

V  K  parallelae.  Jam  ciica  axem  V  Kcircumvoluta  figurii  B  »  ^/^  J'  p  ft 

^^  >t  A  Hquec  '^effici  figuram  conoidicircamfcripcam,  conftantem  e  cy-  <^  ^i*  ^^/'  ^  ^- 

lindris  B  «,  B  '^,  B  /^,  B  i'  xque  alcis  (  nam  redac »  B,  a  B,  jw.  B  Cr(7 

•^caduntextraconoides;   &  rcds  B  A  funt  ^diametri  circulorum  "^^^' ^7.2i^'- 

parallelorum  ipfi  B  O  A ;  &  altiuditncs  K  L,  L  M  C^c  "^  xquantur).  e  con[l. 

Itcm  circumducla  figura  IntnBhnml,  patet  infcriptam  efle  conoidi 

figuram,  itidem  e  cylindris  aeque  altis  compofitam  .  (nam  reftae  /  B  , 

w  B,  «  B  intra  feftionem  jacent  &c  )  quia  vero  cylindrus  B  /  ^  a^qua- 

tur  cylindro  B^,  &  cylindrusB  wcylindro  B  p.,  &  ^cylindrus  Q  n^^i-ii- 

cyliiidro  B  v .  liquct  circumfcriptam  excedere  infcrif tam  cylindro 

B«,  hoc  eft  minore  quam  folido  Z.  ^E.F. 

Coroll.     Cylindrus    B«-eft  exceflus  figurae  circurafcriptae  fupra 
infcriptam. 

Trop,  XXK 

Data  comidii  cuJHfcHyi(?jUe  portiorie^B  O  A)  refeBa  plano  (B  O  A)    fig.  j  A-y, 
■aon  re5la  ad  axemiyel  fj^hizrotdiicnJHJlibet  non  majoris  dimidio  fj^h^" 
roidefimiliterrefeBa  potefl  i"fifignrafo  ida  infcribi^alidqHe  cinHm' 
fcribi^  ita  ut  figwra  circamfcripta  infcriptam   excedat  minori ,  quam 
profofita  qaacmque  magnitudine  folidd(^Zy 

Secetur  conoides  plano.perasem  ad  planum  B  O  A  re6^f) ;  ^  ira  uE  ^  ,  j  j^  •  -^^j 
fiat  coni  fedio  B  V  Ao  cujus  communis  cum  plano  B  O  A  fe£):io  B  R  j,  13, 14,1 5  i^. 
'^erit  diimeter  ellipfis  B  O  A.   fedionem  vero  B  V  A  *^cangat  reda  c[ch  53.2  /i^, 
R  Q^ad  B  A  paralleh  in  V-   a  quo  ^ducatur  feftionis  diameter  V  K.  d  lo.  1. 
Super  ellipfe    verb  B  O  A  "^  conllicuatur  fegraemum  cylindricum  ^  ^^^''i*^' 
B  P  Q  A,  habens  axem  K  V :  squifecetur  aucem  V  K  in   pnnftis  ^  ^  ^^^ 
L,M,N!,  iti  uc  dud  a  per  L  plano  ad  B  O  A  paralleio,  ^ fit  fegmentum 
cylindricum  B^^i^-A  minusdato  folido  Z.  Per  dicta  porro  divifio- 
ncim  p'un6taducaniurreC;i2eXS  ad  3  A  parallelae,  fe^lloni  occurrcn- 
tes  pundtis  o,A  ;  unde  dudis  pcr  B  A  planis  ad  ipfum  B  O  A  paral- 
klis  (hoc  efl  rc^ii^  plano  B  V  A^^^fieni  cllipfes,  quarum  diamecn  BAj 
adquas  uciinque  ^confiicuantur  cylmdrica  fegmenta  QI,H^-Bm^ 
Bh&c-  quorumaxes  KL,LM,  MNd^c  aequales  inter  fe.    Fa- 
£tum  conftat,  uc  in  pr<Tcedence  ^  quid  plura  ?  '  *{suh]ich  /r- 

His  praelibatis,  "*"  demonflremus  quae  de  figuris  propofita  funr.  (hmdet ) 

N  Haae- 
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Ha£lenns  neinpe  propofitiones  lemmaticas  prsflravit,  jam  princi- 
pales  aggreditur,(^ui[>i]s  ifla£  defervium. 


Fig.  143' 


Prop.  XXVI. 

QmcHni^ueportio  (B  V  A)  CGmidls  par.iholki refeBi plano  (B  O  A) 
reBo  ad  axem  (V  YC)[efqmaltera  efi coni  (B  V  A)  hAjin  habemi^ean- 
dem  portioni,  &  axem. 

Si^eri  potefl,  fit  prinro  port  B  V  A  cr^  con  B  V  A.  Portioni 
circumrcribatur  figura  (qui  vocetur  <?)  &  infcribatur  altera  (qux  Ai- 
catur  4)  utraque  conflaias  cy  lindrulis,  juxta  24  hujus,  ita  ut  f — 4.-3 
port  A  B  G — t  con  A  B  C ;  unde  cum  ^lit  <?  c~port  A  B  C,  crit  4 

b ^iof li!'       cr-t  con  A  B  C b=  cyl  ?-^-9_A..  Sunt  autera  figurae  circumfcrip- 

a7i  1 1.        P^''^  cylindri  '(seque  fcilicet  aki)  B  Jt,  B  '^,  B  p,  B  «^  ad  fe  ordine  ^  ut 

e  X.  1 1. '        ^^3^  t>afes  >  ^hoc  ei^  ut  quadrata  radiorura  B  K,  B  L,  B  M,  B  N,  ^  hoc 

{zo.  iJ:ol      efl:  ut  axes  V  K,  V  L,  V  M,  V  N,  '  hoc  ei^  juxta  hypothefin  prims 

hujus.  ergo  cum  cylindrus  B  P  Q  A  '^sequetur  totidcm  aequalibus  ho- 

g  cor.  24  huj.    rum  maxirao  B  »  •  &  figura  •{-  §  ipfis  his  omnibus,  dempto  maxirao 

„       u    .      ,BPaA       ,   f,     ..  . iBPQA 

h  I  huj.  ^  ^  7  ^^^^  ^y^— ^  ^"^'  *^"  P""s  erat  4  CT  cyl  ~— ..j:s_:  qux 

repugnant. 
k  z   /;«'««  ^'"  ^^*^^  dicatur  effe  f  con  B  V  A  cTport  B  V  A .  ^fit  jara  (P  — •4- 

1 9^a".\ .'      "^ i  con  B  V  A— port  B  V  A  •  adeoque  cum  fit  port  B  V  A '  cr" 

n /rjjLl*       ^^  *  "'f  ^  "^  ^con  B  V» Aj^^hoc  eft  ?>  -3  cyl  Si^t^ ,  «quod  efk 

abfurdum. 

Ergo  potius  eft  portio  BVA=:tconBVA.   Q^^.D. 

c  11.^1.  iz.      ^r^-/;/»;^;^^/ adhibet  fecundam  hujus,  hoc  ferme  pado.    Quoniam 
j^zo.iApol.    eft  cylB|BK.LA°;:<BKq  BLqP;:)  VK.VL.  &cylXS.wA 

s  l'hujui.        "'■  (S  Kq.  B  Mq  ? :;)  v.K.  V  M.  &  riraili  modo  cyl  X  S. «  A  ::  VK. 
ti httjm.       VNj  &funtcylindriXS%qualesinterfe,  "^adeoque  proportiona- 

les  totidem  aequalibus  ipfi  V  K,  ^  ergo  erit  illorum 

v<;xs'xtx?  VKv™^    fumniaChoccftcylindrns  B»CLA)  adomnes  /A, 

/  A  »  A ;«A .    VL  VM  VN  •  w  A, «  A ,  ut  totidem y  X  ad  V  L  4.  V  M  +  VN  , 

*  hoc  eft  in  majori  raiionequami  ad  i  &c.  Kesco- 
dem  recidit,  at  nofter  modus  fimplicior  videtur,  &  clarior  j  qualera 
proinde  nos  in  fequentibus  haud  veretour  ufurpare.  Cer. 


De  Conoidilufy  ^  Sphdsmdilus,  -         g  i 

C^r,    Conoidis  parabolici  portio  diaiidia  eft  cylindri  ad  sequalem 
bafin  &  aeque  alti. 

Cor.  2.     Hinc  dala  parabolici  conoidis  portione  re^o  abfcifla,    Fig.  144; 
facile  reperitur  aequalis  ei  conus,  aut  cylindras, 

Si  protrahatur  axis  K  V  ad  D,  ut  fit  D  V=: t  K  V.  erit  conus  B  D  A 
—  t  con  B  V  A  =  port  B  V  A. 

SchoL 

iHdivifibiliuni  methodo  facile  deduchur  haec  propofitio.     Sit  cnim 
yN  =  ^,  UK=:A5  parameter r, vel R.  eftque 

B  Nq  =   ra-S  ^  ^^^^^ ^^  SMergo  fumma circulorum  B  A  eft  -  a.  ,  ,  - 

BLq  =i^ra\    '=•  RAA       *^  „     t>x/a    a"®"   RAA  '^  hoc  e(i 

BKq=zRA)   J^-r~'    *ConusBVAeft-~-  — .  ergo.  g^^^ 


Vro^,  XXV IL 

^Mnetiamji pUm  (  B  O  A)  rton reSto  ad  axem  a  conoide  faraholico   Fig.  145^ 
re/ecetur  portio (^E  V  K),fimiliter  fefqmaltera  e(i  fegmenti coni{by h) 
hajinhabenti^  eand€mcHmf&rtioney&  axemeHndem. 

Si  fieri  poteft,  fit  port  B  O  A  ur\  fegm  B  V  A,  portioni  circum- 
fcribantur  &infcribanturfiguraE  (qnse  dicuntur?4)  conftantes  fcg- 
mentis  cylindricis,   juxta   25  hujus,   itafcilicet  ut  ^--^"n  port 
BVA  — fegraBVA.  unde  erit  ^c^i  fegBVA.   Sunt  autem  ap.  1 1  ^«j. 
fegmenta  cylindrica    B  «,  B  a,  B  f^,  B  v ,  ^  ut  bafcs  fuae  ellipticae,  ^  w,  7.  hu], 
^hoc  eftut  B  Kq,  BLq,  BMq,  B Nq,  *hoccfl:  utaxes  B K,  ^ ' °^^f^'^- 
B  L,  B  M ,  B  N,  '^hoc  efl  rurfus  juxta  hypothefin  primae  hujus  j  e  1  hu]us. 

<=quare  fegm  iE^  cr  4, '  hoc  eft  t  fegmemi  conici  B  V  A  tr-  4  ;  ^  "  ^''^''** 
2 

qnod  oflenfis  repugnat :    Sin  dicatur  port  B  V? A  ^  t  fegm  B  V  A, 

itidem  confcquetur  abfurda  c6ntradi£lio,  ficuc  in  praecedenti,  Ergo 

potiiis  eft  port  B  V  A  fefquialtera  fegmenti  conici  B  V  A.  ^  E.  D. 

Hinc  quoque  facile  reperiatur  fegmentum  conicnm  aut  cylindri- 

cum  (vel  etiam  conus,  &  cylindrus)  aequale  ejufraodi  portioni. 

N  a       .  Prof, 


j)3         -  DeConoiddmfy^'^  Sph^roidihus. 

Prop.XXFIIl 

E-    .    _  Si  cDJicidu  faraholici  dfi£  forticnes  (BVA,SDG)  refecentnr 

^'  '^■^'  flants^  altera  quidem^^  V  A^  rcBoad  axemy  oiltera  vero  (S  D  G) 
ebliqm^fiit  'verhpcrtiom:?n  axes  (V  K,  D  E)  aqaaUs  ;  fcrtiones  ermt 
AijUiles. 

iecetor  conis  plano  per  axem  ad  planum  SG  ref^o,  ^  faciente  feftio- 
blyp  "^'"^s  BVA,SDG  j  quiriimdiametri  VK,DE;  conneaantur  autem  V  B, 

cclf  4  /;«-«5  V  A,&:  DSjDE  ;&  ducantur  GL  ad  D£  (protradum)  &  D  P  ad  S  G 
d  7. 5 ."  ^  perpendtcularis.  &  propter  DE  ^=  VK,  "^  eft  G  L  =AK.  '^unde  GE. 
M'^-  GL)  ."^nocefl  DE,DP,  ^vel  VK,DP)  ::  GE.AK  ^•rGE^' 

^  '*  ^-  .  A  K.  A  Kq.  6  Sunt  vero  G  E,  &  G  L,  vel  A  K  feroiaxes  elliplis,  quae 

h  ^shl^m  ^^^^'^  ^^  portionis  S  D  G  ^  ''adedque  G  E  >^  A  K  ad  A  Kq,  ut  ha^c  el- 
kii.j.*  lipfis  ad  circulirtn  radio  A  K.  ergo  ut  altitudo- V  K  ad  altitudinem 
\jch.  I  I  hu].  D  P,  ^ira  eft  reciprece  balis  fcc mtnti  corm  S  D  G  ad  conum  B  V  A. 
^J\^  ^  "^i^'  'ergo  conus  B  V  A  fegmento  coiiico  S  D  G  aquatur,  ^  &  ideo  portio 
^'^•^-       BV  AportioniSDG.    ^E.TD, 

Proop.XXIX, 

Fig,  14^.  Sicoroidis  P ara^cHci  dua  portiones  refecentur  planis,  qmmodocmque 
duUis,  fortiones  adfe  in:<tm  rationem  h^hihmt  eandem,  qnam  qptadra' 
ta  axinmfHorum. 

Ptraxtmconoidis  ducaiur  planum,  quod  efficiat  fedionem  j  in 
3  iS  hujM.  cujus  axe  furaanrur  a  vertice  reOae  V  K  ,  V  Z  datarum  portionum 
b  15.5-  ^  26  axibus  aequales,  &  ducantur  B  A,  X  Y  ad  V  K  perpendiculares :  ^funt 
c  3o/  iT  12  '^"""^  portiones  B  V  A,  X  V  Y  aequalcs  datis  j  hse  verb  fe  habent 
^  z.^ia!  *  invicem  ^ut  coni  B  V  A,  X  V  Y,  "^hoc  efl  in  compofita  ratione  bafi- 
c  ii.iApot.  wm  &  altitudinum,  hoc  eft  in  ratione  compofiia  ex  rationibus  "^  B  Kq 
i^-^.f-  ad  XZq,&VKadVZ;  ^hoc  eft  compofita  ex  rationibus  VK  ad 

g/pw/er-7.?.  vZ,&VKadVZ;    hoceft,  '  ut  V  Kqad  V  Z  q,   s  hoc  eft  ut  qua- 
drata axium  datarum  portionura .   Q. ED, 

Prop,  XXX. 

c-     j  .  Cmnis  hjperhoHci  conoidis  portio  (  B  y  A)  refe^la plam  (B  O  A  ) 

^"  o*       /•    reEto  adaxemjad  connm  i^W  K)hahentem  hafim  eandem  cnm  por- 

tione,  ^  (gqualem  altitudh^.em^  har.c  hahet  rationem,  c^uam  hahet  nqHa- 

Iis(KT)&axi  (VK)  portionis  ,    &  tripU  {yY)axi  accedentis 

(vc; 


^rchmLe^dss  .     Tclq,  ^o, 


(V  C^ada^m/emiX  T)  Hiri^ue  &  axiprtioniiy  &  du^k  (V  T) 
accedehtis  axi. 

Sic  aliquod  Z.  con  B  V  A  ::  K  Y.  K  T  j  &  fi  fierl  potefl  fit  pri-  a  24  /;«j«j. 
mo  Z  "^  porc  B  V  A.    ^'Portioni  circumrcribancur  &   infcribantur 
figurae(qu3?dicantur  <P,  &4)  utraquc  conftans  cylindris,   juxta  24 
hujus,  ita  ut  fic  (^—-vi.— =5  porr  B  V  A — Z  •  ^adeoque  Z  ""3  ^l- ;  func 
autem  cylindri  B«,  B '^,  Bf^^B^adfe,  ''ut  bafes,  ^hoc  eft  ut  BKq,  b  n.ia. 
B  Lq,  B  Mq,  B  Nq,  ^  hoc  efl  ut  reaangula  T  K  V^  T  L  V,  T  M  V,  c  a.  u. 
TNV,C=hoceflucTV4-VK  xVK;  TV4«VL>^VL,  TV^^i-^^M 
H-  V  M  '^  V  M  ,  T  V  4-  V  N  )^  V  N)  f  hoc  eft  juxta  hypothefin  ter-  ]l;J' 
tiaehujus;  ergo  scylindrus  B  Q^aequalis  fumm^  raaxiraorum  ^^ygziuim  . 
ad  figuram  infcriptara  4  (aequalem  f^raras  fhsequaHum  cylindrorum 
dcrapto  maxirao)  fe  habet,  ut  revtahgnla  totidem  aequalia  maximo  h  5  hujm. 
,TK  V  ad  insequalia  reaangula  TLV,TMV,  TNV,  '^hoc  eft  in  k  15.  5. 
raajore  ratione  quara  K  T  ad  t  K  V  H-  7  V  T,   hoc  efl  in  maiorc  ra-  ^  ""A 

^  ^  ^  K-T    k'V  rnconfi.^cor. 

lione  quara  cylindrus  B  Q  ad  Z  (nara  eft  — .  —-1-^  V  C  ^ ::  (KT.   4.  r. 
^  3       ^  n  10.12, 

KV^-.3VCV.KT.KY"\::conBVA.Z"::)cyl?^Z.  "a-p^^.^. 

de6que  K  T,  I^ .  +  V  C  ::  cy  1  B  Q.  Z)  p  ergo  ^i--^  Z  j  quod  re-  '^  3  ^^«i«^- 

pugnat  prius  oflenfis.   Sin  dicatur  Z  cr-port  B  V  A ;  ^fiat  ^ — 4 
-11 Z— port  B  V  A  ,  '♦"adeoque  ?  -D  Z ;  &  quia  cyl  B  Q;^?  '"^  KT.  £  1«^  5^. 
■|  K  V  -f-  i  VT  ' ::  cyl  B  Q.  Z ;  ^erit  9  C7"  Z  quod  itidem  repug- 
nat.  ergopotius  eflZ— portBV A.  ^E.D, 

SchoL 

Hinc  facile  reperitur  conus  aequalis  dats  hyperbolici  conoidis 
portioni  (B  V  A). 

FiatKV4-2VC.KV-l-.  3  VC  ::  K  V.  K  D.  Eflquecon  BDA.    Fig.  14?:! 
con  B  V  A  ::  K  D.  K  V  : :  K  V  "(-  3  V  C.  K  V  -t-  2  V  C  ::  port 
B  V  A.  con  B  V  A.  unde  con  B  D  A  =  port  B  V  A. 

SchoL 

In-divifibiliam  raethodo  facilius  tyanfigitur  hoc  negoiium. 

Sint 
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SintVN  =  ^.VK  =  A.  eft 


■  iiii 


Y 


BMq^rrir^-j — \an 


t 


t 

lic.  2^X3. 

'^hoceft^      ErgofummacircuIorumBA,eft^i^:M:^4-^4?.    ^t  conus 

*;BKq^VK.  _,    .  ,  ..^    RAA    ,    R  AAA  „  ,  ,    .^     ^ 

J^  10.  il.       B  V  A«J^eIl  *-":-- 1^=.  — -.Horum  veroCeadera  eftratioqux 

^l—  4-  A  ad  T  4-  A  (quod  patet  iftas  fummas  multiplicando  per  3 T 

&  dividendo  per  R AA).     Et  hoc,  opinor,  modo  AnhimUa  faanc 
proportionem  adinvenit, 

l?nf,  XXXI, 

^inimopnonre^o  adaxem  plam  refecemr  pcrtio  hjperhoUci  co- 
midls^  adfegmentum  coni^  bafin  hahentii  eandem  cum  prtione  em- 
demijue  axem,  hanc  habehit  rationem^  quam  acjmlis  utriane  axi  nem- 
■pe  portionis  cum  tripla  accedentis  axij  ad  aqualem  amhahm  axi  nem- 
pe  &  dftpU  accedentis  axi. 

-Probatur  ut  antecedens,  nifi  qubd  procirculis  hic  ellipfes  habe$n- 
tur.  ConferPropof.  27. 

Prop,  XXXII. 

¥\g.  149.  Omnisfigura  fph^roideos  plam  refeSla  per  centrum  (X)  reUo  ad 

axem  (W  T)  dimidium  (,  B  V  A)  duplnm  efl  coni  B  V  A j  bafm  hahen^ 
tiseandemcHmportioney&  eundemaxem, 

^\\lu\us.  Sifieripoteflfic  2ConBV  A~rj  port  B  V  A  ;  portioni  «circum- 

%  mitipmth.  feribantur  &  infcnbantur  figurse  (quas  pro more  voco  <p  & 4)  ita  ut 

fit  f—^"^  port  B  V  A^2Con  B  V  A  j  ^ac  ideo  2  con  B  V  A-:^  -^. 

Sunt 


DeConoidibus^  Sph^rotdibm*  g^ 

Sunt autem  cylindri  B», B^,  B /x,  B  j/  ad fe  Hit B Kq,  B Lq, B Mq,  cir.  r 2 
BNq,  -ihoceftutredangula  TKV,TLV,TMV,   TN  V, '4ioc^='i-'^^/'<»/. 
eftutVKq,  V  Kq— KLq,  V  Kq-K  Nq,  VKq— KNq;  crgo  cy.p-/* 
lindrus  BQJ'  (xqualis  furaraae  cylindricorum  sequtlium  maximo  Bk)  „  s   j-''^* 
ad  figuram  4 ^  (aequalera  fummae  in^equalium  dempto  maximo)  «^fe  h  %cor.'io h 
habet  ut  totidera  V  Kq,  ad  reliqua  V  Kq— V  Lq,  V  Kq— V  Mq,  V  Kq     ^ilic. 

— V  Nq,  ^hcc  ell  in  majori  rattone  quam  tot  V  Kq  ad  V  K  q,  VKq^ ^  1°«  is* 

VLq,  VKq  — VMq,  VKq  — VNq,  s  hoc  eft  in   majori  ra- ^  ^^*  ^' 

tione  quam  totVKq  ad  tot  VKq — f  V  Kq  (quia  ^-^lX^  h  ^ 

3 

V  Lq  +  V  Mq  ^-  V  Nq  j  hoc  eft  quara  tot  V  Kq  ad  tot  f  V  Kq , 
hoceftquam  3  adi,  ^hoceflquamcylindrus  B  O  ad  duplum  coni 
B  V  A.  Hinde  fig  4~3  2  con  B  V  A.  verum  erat  zcon  B  V  A  -n  4, 
qux  repugnant. 

Quod  ^i  dicatur  2  con  B  V  A  c"  por  B  VA ;  ""Hat  ^ — ^4."d  2  coa  ™  ^^  %»j. 
BVA— ^port  BVA;    adeo'que<p-Ti  2  con  BVA.  verum  contra, "  *y|^^^    ,; 
prioremdifcurfuminvertendo,  "patetefle  2ConB  V  A  ad  cylindrum  p /^"i    ^  * 
BQinminori  ratione  quam  VKq,  VKq — VLq,  VKq — V  Mq, 

V  Kq— V  Nq  ad  tot  VKq  ,  ^hoc  efl  quam  hgura  ?>  ad  cylindrum  BQ, 
^adeoque  effe  2con  B  V  A"^  9,  quod  repugnat.  Q«n  potius  ergo 
cft  port  B  V  A  =  2Con  B  V  A.  ^£.D. 

Per  indivifibilia  :  fit  V  N  =  ^,  V  K  =  A. 

BNq*=  m—^Ad. 

BMqrt=2r4 /{aa, 

BLq»~  ira- — c/aa. 

BKq«=RA~|AA. 

f  Summaeft  ^  '^^  ^.  &  furama  circutorum  B  A  eft^  4fi&m 

MA--.K£A,ver6coLBVA/eft5:  ^l^-?  ^kq«i/"'"' 

B  KqC=  R  A  -h  5aA).  ergo  ciim  ifta  fummaSrit  ad  hanc  ut  ^-I  -.  ^  ^^*  ^' 
A  ad  T— -A  (  Bt  patet  utratnqtie  ducendo  m  T^  &  dividendo  per 


g^  VeConoidihni  (^  Spb^mdibuf, 

T 

^  %•  R AA)  hoc  eft  in  prajfente  cafu  ut  2  ad  i  )  \  quia  —  =  A)  ft  erit  po^- 

tio  B  V  A  ad  conum  B  V  A,  ut  2  ad  I. 

Prop.  XXXIII, 

Qmnetiamfifph^roidesflanomnre^oadaxem  per  centrHm  fece" 
tur,  fimiliter  dimidinm  fphdtroidis  dttfltim  eritfegmenti  coni  bafin  ha- 
hentis  eandem  cum  fortione^  emdemqne  axem, 

Non  abludit  demonflratio  ab  illa  praecedcmis  :    confer  propof, 
Frop,  XXXir. 

Fig.  149.  Omm  figiirA  ffhAroidis (J^  V  A T)  plano  feEi^re^o  adaxem  (VT) 
non  j>er  centrum  (C)  prtio  minor  ad  conum  (B  V  A)  bafin  habenti  ean- 
dem  cHm  fortione ,  C^  axem  emdem  ( V  K)  hanc  habet  rationem^  ^mm 
titra^ue  (y  C'\-KT')  &femi£!S  axisfphxroidisj  &  axis  majoris 
portionis adaxem(Tl^)  majoris portionis. 

Videsin  praeccdentefecundiimindivifibilia  proceffu,  qui  generalis 
cfl:,  &  ad  quaflibet  portiones  (etiam  hemifphzeroide  majorcs)  xquc 

fpeftat,  effe  portionem  B  V  A  ad  conura  B  V  A,  ut  ^2 A  ad  T-A, 

hoc  eft  ut  V  C^-K  T  ad  K  T.  ^E.  D. 

Sin  Archimedis  (Iriftiorem  difcurfura  aves  cognofcere  ;  fit  aliquod 
Z.  con  B  V  A  ::  V  C-1  K  T.  K  T.  &  fi  fieri  poteft,  fit  primo  port 
B  V  A  c~Z.  Portioni  vero  B  V  A  '^rurfu  circumfcribantur  figurse^, 
VutfnT^ceL  -^."^  "^  ^-^"^  P^"  B  V  A-Z  ,  ac  H,d.,  Z.-a  4..  Sunt  vero  cylin- 
iz  hujus.  dri  B  S  B  \  B  f^,  B  «^  ad  (e  ^ut  reaanguU  BK  V  ,  B  L  V,  BMV  , 
B  Ni  V  ^  adfcoque  cyiindrus  B  0,  ad  infcriptam  figuram  •^,  ^ut  tot  re- 
aangulaTKV  ad  redangula  T  L  V,T  M  V,T  N  V. 

Eftvero   .-TK  >*  KV  *r=TL  ^'LV-j^iCK  >^  KL -|-KLq. 

)tK  r^  KV*=TM*  MV  -{-  .CK  *  KW  +  KMq. 
5tK  *  KV^-TN  "  N  V  ^}-.  iCK  *  KN  ^j-  KNq. 
CtK  "  K V  *-TK  *  KV  =  2CK  «^  KV  ^-  KVq. 

g  ?.  2.  '<-Nam  exceffu<;  reaargulorum  T  K  V  ,  T  L  V  «efl  C  Lq— CKq  ^=: 

fa  4. 2.  C  Kq4-  2  C  K  ^'  K L  -h  KL q— CKq  =  2 CK  -1-  KL  +  KLq  &:c. 


k3  hnjm> 


De  Conoidihns  ^  Sph^roidibus*  pj 

Se  vero  habet  furaroa  juxta  3«'"  hujus  •  /"^C  K  >^  K  L  -1-  KLq." 
''adedq;  tot  aequalia  raaximo  iCK^KVSiCK^KM  4-KMq 
-H  K  Vq  ad  orania  insqualia  fe  habent  S  2C  K  j^  K  N  -HKNq. 
in ttiinori ratione, quam iCK-t-KVad  CiCK^KV-f- KVq.^ 
C  K  -i-  l^  K  V  -libc  eft  quam  K  T  ad  C  K  ^^  f  K  V.  ^ergo  per  con-  j  ,^.  ^, 
verlionem  rationis  tot  zqualia  raaxirao  funt  ad  feipfa  demptis  his  in- 
aequalibus  Choc  eft  omnia  reftangula  T  K  V  ad  ipfa  T  L  V,  T  M  V, 
T  N  V)  in  majori  ratione  ,    quam  K  T  ad  K  T  dempto  C  K  -j-- 

^Y}  hoc  efl  quam  K  T  ad  C  V — — .  mei.go  cy  1 60*-  c-KT^CV—  «1  lo-  r. 
^.  Eftver6cylBQ.ZV.3ConBVA.  Z°::  3KT.  VC+KTo^^'** 

::KT.VC4-^(nam  VC4.KT=3VG— VK). '"ergo^ 

*^  Z,  contra  quara  prius  evidtum  efl. 

Quod  fidicatur  effe  Z  cT"  port  BVA,  fiat^— f  p-riZ—port  ps4*«i»^. 
B  V  A,  ac  idco  ?>"-3  Z.  Jam  (oftenfis  infiftendo)  eft  cyl  B  Qjd  fi- 
gurara  circumfcriptam  ?,  %t  tot  re^ftangula  T  K  V  (quot  funt  cylin-  q  «t  iftprac» 
dri  B>c  in  B  Q  )  ad  reftangula  T  K  V,  T  L  V,  T  M  V,T  N  V.  verum 
tot  reiSangula  TKVC^hoc  eft  tot  2  C  K  *  K  V  --)-  K  Vq)  ad  fummara  ^  priiis, 
CzCK  »  KL  -[-KLq  p  *fe  habent  in  majori  ratione  quam  2C  K  s  3  t»jttf* 
J2CK»KM-fKMq>  +-KV  Cvel  KT)  adCK-i-fKV.  & 
/2CK  *  KN  4-KNq  i>  ideo  diAa  reaangula  TKV  ad  feipfa  dempta 
hac  fumma  (^hoc  eft  ad  reaangula  T  K  V ,  TLV,  T  M  V,  T  N  V) 

«in  minori  ratione  erunt  quam  K  T  ad  CV  — - — ,  ^  hoc  eft  quam  cyl    *  * 

B Qad  Z,  "quare  cyl  B  Q,^  -n  cyi  B  Q.  Z.  quare  P  cr  Z.  quod  u  xo.  ?. 
itcrura  repugnat.  ergo  potiiis  eft  Z  =  port  B  V  A.  Q*E,D. 

Prop,  xxxr. 

^uinelumjif^hnrQidesflanomn  reSio  adaxem  fecetHf',  ne^tieper 
centrHm,  minor  ejm  portio  ad  fegmeMum  ceni  bafm  habentis  emdem 
tnm  portione  axemque  enndem  hanc  rationem  habebity  quamfimHlHl- 
traqHe&  dimidiaeJHSyqHiSConne^it  vertices  faHarHm  po^tionHm,  C^_ 
axis  majoris  portionis  adaxem  majoris  portionis, 

RurfuseftportBVA  adconum  BVA,  ut  VC^-KTadKT. 
Simili  modo  deraonftratur,  ut  prsccedens,  adhibendo  eilipfes  pro  cir- 
culis,  ut  in  27  hujus  5  quare  taedio  parciraus., 

O  Prop, 


De  Conoidibufy  &  SplMroidihHS, 

Frof.  XXXVI, 

f'g-  Mi*  CitJHfcmqHe  figUYA  fpharoideos  fB  V  A  T)  pU^to  feUa  reBo  ad 
axem  major  portio  (BT  A)  a4  miitm  (B  T  A)  h.ihentem  eandem  cum 
fortione  bafiii^  &  emdm  axem  (1  K),  h^nc  habet  rationemj  (^uam  dK^m- 
lu  (G  K)  nmhabmfmul  &  dimidio  (C  V)  ax/j  fphareidis^  ^  minori^ 
fortionid  axi  (K  V jhabet  ad  axem  (K  V)  minoris  fortionis. 

Agatur  plannm  DE  percentriim  ;  &  compleanrur  coni  B  VA, 
DVE;  SintveroTFrrTC  ;  &  V  K.  V  C  ::  V  C.  V  X.    Eftque 
af^^-'  !»•         jarnconDVE  conBV  A.''^  (V  C.VKH-DCq.  BKq=:VC. 
hzi.  lA^ol.    vK-H^^VCq.TK^^KV^  -  VX.  VC  + V  Cq.  TK '^  K  V '^= 
^""'^^'  VX>^VC.VCqH-  VCq.  TK*  KV'=:  )  VXxVC.TK^ 

d  j  ^  KV.  iceraconBVA.portB  VA^::TK.  KF^i  ::  T  K  "  K  V.  K  F  ^^ 

e  20.  def.  f.  K  V.  ergo  ex  scquo  cft  con  D  V  E.  port  B  V  A  ::  V  X  ^  V  G  .  KF 
f  34  huj,  >^  K  V.  <Sc  antecedentes  quadruplando  srph^rois  D  V  jb.  port  B  V  A 
oizhu^m.  :;hvX>^GF.  KF^^KV.^c  dividendo  port  B  T  A.portB  V  A:: 
h conp.^i.6.  y  X  ^  G  F— -K  F  *  K  V.  K  F  W^  V  (hoc  '^eft)  : :  V  X  .  G  K 4-^  K  X 
lil'  *KF,.KF>^KV.  (nam  e^  V  X  x  GF  '  =  V  X  ^  GK-l- V  X  ^ 

KFrrVX^GK-t-^KV^^KF-HKX^^KF;  adeoque  VX^ 
G  F— K  F  >^  K  V  =::  V  X  >^  G  X  -t-  K  X  ^  KF).  Iiem  eft  port  B  V  A. 
conB  VAf::FK.TK.  ^::  KF  >^  K  V  .  TK '^  KV  j  &  con  B  V  A. 
m  1 1. 1 2.       con  B  T  A  "^::  K  V.  T  K : :  T  K  *  K  V.  T  Kq.  ergo   rurfus  ex  squo 
ncan/},  eftportBTA.conBT  A::VX>^G  Kh-KX>^  KF.  TKq.Quo- 

°J5«J'  niam  vero  efl  VX.VC  "  ::  V  C  .  VK::  °  V  X— VC.V  C— VK 

(hoceft)  ::CX.  KC.  &  componendo  V  C  4^  VK.  VK;:  KX. 
KC;  hoceftGK.VK  (''velVX^^GK.VX^  VK)  ::  KX.KC 
pi2.  f.  (WelKX^^  KF.KC.«KF).&PproindeGK.VK::VXxGKH- 

qiy^.  KX^KF.  VX>^VK-!-KC*KF.  eft  vero  demiim  V  X  ^  V  K-h 

5.i.  KG^KF^- VCq-hKC^KFr=  VCq-i-:IK--VC*:TK 
-t-  V  C  ==  V  Cq  4-:  T  Kq— V  Cq  ==  T  Kq.  '^ergo  G  K  .  V  K  ;• 
(VX^  GK  +  KX  «^  KF.TKq  '::)  port  BT  A.  con  BVA. 

Hujufce  difcurfus  tiediumqui  voluerit  dechnare,  per  generalera 
propof,  343edifcurfumfibi  patiatur  fatisfieri. 


T  cor 
S7.  f. 

tprius. 


Vrop,  XxVII, 

^mtim  f  ffharoUes  (B  V  A  T)  fecemr  fUm  mn  reSto  ad 
Axem  y  nequeper  centrHm,  major  ejmfortio  (B  1  A)  M  fegmemHm 
cmibafinhdbemiseandemcHmfortione,  &  eHn^em  fixemy  hanchabebi^ 
rationem,quamfitraqHefmHl  (K  G)  aqualis  nempe  dimidi£  (C  V) 
vertices  conneStentis  faBamm  portionffm,  &  axi  (K  V)  minoris  porti" 
enisy  ad  axem  mimrii  fortiom» 

Eodecnfere  modo  demontetur  quo  antecedens,  pauculis,  ^uae 
rcs  ipfa  fponte  foggeret,  imrautatis, 

Coroll, 

Exhis   facile  reperiatur  conuscuilibet  datae  fphaeroidis  portioni   ^ig.i^i, 
(BVA)  jequalis.  aii.  ir. 

Fiatnempe  K  T.  V  C  +  K  T  ::  K  V.  K  D,  &  corapleantur  coni  ^  ''"^- 
B,VA.BDA;  eftquecon  BVA.con  BDA^::K  V.KD^^^^KT.  ^^,^^^'3<^>37 
V  C  -f.  K  T  ^::  con  B  V  A.  port  B  V  A.  ^ergo  con  B  D  A-  port  i  7^* 
BVA.  ^£.F.  ^  ""^' 

His  fubjiciemus  ea,  ^uae  e  didis  confe^lari  fubinnuit  jfychimede& 
in  praeloquio  ad  hunc  librum  fuo. 

Prop.  XX  XV 11 1^ 

Similes  fphasroideon  &  conoideon  portiol^es  (B  V  A,  D  X  F)  iripli-    Fig.  159^^ 
catamintfr  ferationeni  habem  aximfmrum  (V  K,  X  L).  Fig.  15-4. 

Sint  C,  E  centra  figurarum,  &  T,S  axiura  extrema  •  &  ^  quia  efl:  a  hp-  ^9  def, 
K  B.  K  V  ::  L  D.  L  X ;  i»  liquet  conos  B  V  A  ,  D  X  f  efle  limiles,     %«*. 
•adeoque  triplicacam  habere  rationem  diametrorum  ,  vel  axiura  V  K,  ^  ^^'  J'  ''• 
XL,  (unde  rtatim  patet  portiones  B  V  A,  D  X  F,  fi  parabolicae  fue-  ^  i'6y-^nhuim 
rint ,  haberc  quoque  tripficatam  eorundem  axium  rationem  •  in  reli-  C?  ly.  y.     ' 
qui^  autem)  ob  figurarum  fimilitudinera  ^ipfarurfl  latera  proportio-  ^hp.  ^  y.  8. 
nah*a  funt,  ^oc  ea  T  K  *  K  V.  K  Bq  ::  S  L  *  L  X.  L  Dq.    ergo.  ex   %«^- 
«quo  eft  TK  X  K  V.K  Vq  ::SL  ^^  L  X.  L  Xq.  b  hoccft  TK.  VK  ::  gi''/^^°7,y. 
S  L.  LX.  &  per  convcrfionera  rationis  T  K.  1  V  ::  S  L.  S  X.  aded-  "  *  ' 
queTK.CV*::SL.EX.   &  coraponendo  TK.TK-J-CV  t^k^o,  31,32, 
S  L.  S L 4-  E  X  ^hoc  efl  con  B  V  A.  port  B  V  A  ::  con  D  X  F.  port   53.54,5553^3 
D  X  F.  ergo  permutando  con  B  V  A.  con  D  X  F ;:  pon  B  V  A,port  37>%«^> 

O  1  BXR 
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1 1 X.  5,  B  X  F.  'ergo  portiones  B  V  A,  D  X  F  tripllcatam  quoque  rationem 

habent  axium  V  K,  S  L.     jS^E.D. 

CorolL    Hinc  fimiles  integrx  figurx  fphaeroides  triplicatam  axium 
rationem  habent. 

Nam  ex  hoc  generali  difcurfu  ipfarnra  dimidize  portiones  ita  fe  ha- 
bent, 

Frop.XXXlX, 

F^2»  '  y5»        ^^  fphitroidihw  figttrti  dtcjiialibi^  (BVAT,  DXFS)  ejundrat^  e 
Fig.  I  5  6,    dimetrti  (B  A,  D  ¥)  frofortior.e  reciprocantitr  axibns  \  & ,  fi  qua- 
^rata  Sitwctrorfitn  reciprocentur  axibniy  at^ualia  funt  fpharoidea» 

a  31.  hujus,  S\  fphaeroides  acquales  ponantur,  crunt  ipfarum  "fubquadrupli  co- 
biMi.  ni  B  V  A,  D  X  F  xquales  j  ''adedquc  erit  BAq.  DFq::EX.CV 
^^^'^'  '::SX.  T  V.  ^E.D. 

"sinponatureffeST.  TV(^hoc  eft  E  X.  C  V)  ::  B  Aq.  DFq.  h- 

runt  ideo  coni  B  V  A,  D  X  F  pares  j  ac  adco  horura  ''quadruplac 

fphaeroides  aequabuntur.  ^S.D. 

Prop.  XL. 

^'S*  ^57*        Adatafphjtroi^U  attt  conoiclii  portione  (B  V  A)  portiouem  abfcin^ 
Fig.I5b'.     dereplamad  datnm  planum  parallelo,  ita  nt  abfciffa  portio  aquetur 
dato  com  (Z  X  Y). 

jUtff.XPefl  I,  In  parabolico  conoide  fit  VKaxis,  &  feftionis  per  axem 
&  Z  Y°diam ''  Pa^a"^^^^^  R'  ^^^  ^^^°  3  R.  Z  P  ::  Z  P.  G.  &  inter  X  P  ac  G  rcpe- 
ter  bafis  z"p '  J^'*^"^  media  proportionalis ,  cui  aequetur  V  K  ;  &  pcr  K  ducatur 
radius.  '  pUnum  B  A  axi  redum,  erit  portio  B  V  A  aequalis  dato  cono.  Nam 
a  z<j  hujus.  fiat  K  Cl=  i  V  K.  'ergo  conus  B  Q  A  aequatur  portioni  B  V  A.  Eft 
b7.?.  vcroQK.Xpt::^  VK.XP=iG.  VK"^::i  RG,  R  *  VK':: 

ccan^.Cs"*  ZPq.  R*  VK^::ZPq.  B  Kq.  e  ::  Q^K.  X  P.  ergo  conus  B  Q^A 
ccowj^Cy^.iS.  =fq^aturconoZX Y.  adco'que  portio  BVA  cono  ZXY  iEquatur. 
f  II.  lAfol.  Itaque  fi  dato  plaiio  paraDeU  ducatur  D  N  tangens  fe^ionem  B  V  A 
gii-  ?.  rn  D  j  &  ducaturdiametcr  D  E  r=  V  K;  &  per  E  ilucatur  planum 

\fcb  adfn.     g  q  3^  D  N  parallelum  j  *^  liquet  abfolvi  propofitum. 
k*il'hu\ui.  ^'     in  fphseroide,  &  conoide  hyperbolico  problema  folidum  efi, 

cujusanalyfinfubjungam.  V  T  eft  axis.  B  A  ad  V  T  perpendicula- 

ris. 

Analjfis. 


Ve  Conoidibuff  &*  Sphiemd/bHss  loi 

\An4ljffiu 

In  fphaeroidc  fit  V  T  :c  t.  parameter  V  R  =  r.  X  P  =  w.  Z  P  nk 
=  n.  conus  B  CLA  =  port  B V  A.  K  V  n=  ^.  unde  BK<][  =  ra^  nemBVA- 
?1  aa.  K  V.  K  CL:; f-rf.  i  /-^ ::  ^.  3I±riff  =  k  Q.  con  80^7 

XP.  (iK  ::  BKq.ZPq  (   ob  con  BQ.r\  =   con  ZX  Y  ) 
m.' — -- — . :: .  nn.  ergo  fit  aequatio  ira^ — $trd'  +ittraa 

^-itvinHA — ittmnn—o.  Ponatur r=«.  erit a^ —  f  ta^  ^ittaa 4- 
tmna — ttmn=o.  Ifta  vcro  xquatio  dividitur  per  a — r,  &  fit  /^ — ^ 
taa  +  /w«  —  0.  Ycl  fw»  =  ^  r44 — 4'. 
Ejufmodi  vero  Problcmata  generalibus  ex  methodis  optirae  con. 


ficiuntur. 


Addeftda 
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Addenda  locvs  infri  citath* 


[PofiProp.JK]  SchoL 


A 


Rchimede<&  doftrinse  complcndx  fubjiciemus  antecedenti  fuppajf 
circa  reliquas  fe^^iones  conicas  theorema. 

Fig.  i5o,        Si  ab  eadem  hjferhola,  vel  el,'ipfe  ^uomodocm^ue  refecentHr  dtf^c 
Fig.  161',    portiones  (^B  V  A,  S  D  G),  tjmrum  a  %enicihm  ad  hafes  interceptt 
diametri  (V  K,  D  E)  [emidiametris  (C  V,  C  D)  froportionuies  fintf 
tam  ipfaportiones,  quam  iis  infceipta  t.iangula  a^ttahmtHr, 

Sit  primum  altera  diameter  V  K  feftionis  axis ;  &  fint  C  F,  C  H 

feraidiamctri  ipfis  C  V,  C  D  conjugatse  ;   fcd^ionera  vero  tangant  re* 

ftae  (per  vcrtices  V,  D  dudaj  V  M,  D  N  concurrentes  i;     i  •  &  per 

V  ducatur  L  I  K  tangenti  D  N  (ac  ipfis  proinde  C  H  E  i)  perpen- 

dicularis.  Deraum  ducantur  D  P  ad  M  V,  &  M  Y  ad  V  K  pirallc- 

lae.  Et  quia  redangula  triangula  M  Y  D,  V  M  X  fimilia  fant  •  efl; 

stor.KS.s.     YM.V  X(VP.VX)  ::  DM.  MV^::CH.CF.    veium  ratio 

hct  '6  JA    V  P  ad  V  X  componitur  e  rationibus  V  P  ad  V  N,  &  V  N  ad  VX, 

tol^^\  6  elem  ^^^^  ^^  ^  raiionibus  CV  ad  C  N,  &  C  N  ad  X  L  .  c  quibus  iifdeai 

^  ■      ■        '  componitur  ratio  C  V  ad  X  L.  ergo  eft  C  H.  C  F  ::  C  V.  X  L.  atqui 

per  hypothefin  eft   C  V.V  K  ::  C  D  .  D  E  (hoc  eft;  ::  L  X.  X  I . 

permutandoque  C  V.  L  X  ::  V  K.  X  L  ^ergo  C  H.  C  F  ::  V  K.  X  J ! 

^scoYoU  ink      ^^^  eft  E  S.  K  B  ::  V  Kc  X  I ;  unde  patet  infcripta  tiiangula  B  V  A, 

*  S  D  G  lequari  ^  fed  &  hinc  ipfas  portiones  conftabit  e  fequenti  theo- 

remate  :  unde  colligetur  (prorfus  eodem  raodo  ficut  in  hac  Prop.  4.) 

univerfira  prseftituta  conditione  przeditas  portiones  fibimet  a^quari. 

Pj.        .^         Sint  duse  quselibet  portiones   ellipticae  vel  hyperbo'icae  BVA, 

rig.  I    2a    g  Q  Q   quarum  interceptae  diametri  V  K,  D  E  femidiametris  V  T, 

'2'     DO  proportionales  fint,  &  altitudines  (VK,XL)  bafibus  (BA, 

S  G)  reciproce  proportioncntur  (V  K.  X  L ::  S  G.  B  A)  :  ifiae  por- 

liones  xquales  erunt. 

Diamtfiri  V  K,  D  E  fimilitcr  utcunque  dividantur  in  pun£^is  Y,  P  • 
per  quae  ducantur  redae  Z  <p  bafi  B  A  j  &  re^^ae  QjR.  bafi  S  G  pa- 
yallela?:  itera  per  pun€taZ,9  ducaniur  rc^ae  ZH  ,  ?  F  ad  diame- 

trum 
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trum  V  T  .  <&  QJ  ,  R  K  ad  diametrum  D  E  parallelse.  Ec  quia  C  V. 
VK^::  CD.DE.   ^' erit  CV.CK::  C  D.  C  E.  &  ideo  CVq.a% 
CVq— CKq::G.Dq.  C  Dq— CEq.   '^  hoc  eil  C  Vq.TK  ^KV  ^'°^'  i9.f. 
•:C  Dq  OE*  £D.    Item  iiraili  ratione ,  quia  C  V.  V  K  ^::  C  D.  ^  ^'  ^* 
DE.  &  VK.VY^::DE.DPi    adeoque  ex  xquo  CV.VY  ::'"•'• 
CD.DPj  erit  CVq.  TY.^YV  ::  CDq.  OPxPD;  &  per- 
niutandoTY^YV.OP*PD::CVq  C  Dq  ::  T  K  *  K  V.  O  E 
*ED.  Et rurfus  permutando  TK^^KV.TY^YV^^OE^^ED. 
OP  ^  PDj  ^hoceft  BAq.Z^q  ::  SGq.Qjlq;  &  B  A.Z  9  ::  ^^^- '^^^•' 
S.G.QR;  a<le6que  perrautando  BA.  SG::Z?>.  Q^R.  Ciim  igi- 
tur  fit  B  A.  S  G  -:  X  L.  V  K  ;  ^erir  Z  <P.  Q^R  ::  X  L.  V  K.  Eft  ve-  f  r i.  f. 
r6XL,NL5::D£.PE^::VK.  YK;  &  permutando  XL.  VKp-^- 
::NL.YK,  ^goZ^.QR  ::NL.YK.  ^unde  parallelograraraa ^*^* ^' 
Z.  H  F,?,,  QJ  K  R  aequantur  ;  quod  cum  oranibus  ejufmodi  paralle-  . 
logrammisCutrique  portiqni  infcriptis  aut  circumfcriptis)  conveniat, 
fetis  perlpicuum  efl:  ipfas  portiones  B  V  A.,,S  D  G  jequari. 

Hanc  propofitionem  Finc.  Viviani  primus ,  opinor,  detcxit,  nec 
ideolaudefuafraudandus:  hzec  autera  demonftratio  de  penu  no- 
fi  ro  infig.pmd. 

CoroIL    jBA.SG  ::GF.GH  ::  Z?.QR. 
BA.6G  ::VM.DM. 


{^Ai^Prop.X  XXI 11] 

Schol, 


Si  conoid^  hjperholici  dm  fortiones  (B  VA,SDG)  refecmur^    Fig.  1^4. 
qmrum  axes  (V  K,  D  E)  accedeiit-ibm  axi  (C  V,  C  D)  proportiona- 
iesjint^^  ipfa  portiones  aquales  erunt. 

Sitprimum  axium  alter  VK  bafi  re£ius  j  fecetur  autem  conors  a  1 2  J«ja/ A« 
plano  peraxemad  planum  SG  redofaeiente  hyperbolen,    in  qua 
portiones  B  V  /'V,  S  D  G,  quarum  diametri  V  K.  D  E.  tangant  vero 
fedionem  reax  V  M,  D  M  j  &  fit  D  P  ad  S  G  perpendicularis.    Et  b  hyp. 
quoniam  eft  C  V.  V  K  ^  ::  C  D  D  E.  =  eric  D  M.  M  V  ::  G  S.  A  B.  c  cor.jch.^  h.^ 
%sJoABeftalter  axisellipfis,  quaebafis  eft  portionis  SDG.  Item  ^ '*"'•* 4^^> 
cftDP.   VK'::  B  A.  S  G  ^  r.  B  Aq.  B  A '^  SG  ^ ::  OB  Aq.  ellipQ  ^  ^fv 
B  A.  S  G.  ^crgo  fegraenta  conics  B  V  A,S  D  G  aequaHtur.     Cum  a^ch  i\  l, 
igitur  fitport  BVA.fegm  con  BVA'^::3CV  -f  VK.  zCV -^^h^ohnjus, 
'-  ^  '  ^  VK 
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llihuj,        V  K*^'/.  sC  D  -h  D  E.  2  C  D  ^^  D E  »:;  port  S  D  G.  (cgm  con 
k  not.  infra,     g  D  G.  ^ergo  quoque  portiones  B  V  A,  vS  D  G  aequantur. 
'M.y.  m.    (QuiaGV.VK::CD.DE.  eftgCV.VK^^r.sCD. 

""^^'^*         DE.&componendo^CV4-VK.VK::3CD  +  DE.DE.  &per- 

mutando  3C  V  ^^  V  K.  3C  D  ^-  D  E ::  V  K .  D  E.    SimAi  pro- 
nii.f.  ceffuelHCV^-VK.  zCD  +  DE::  VK.DE.  "quaresCVO, 

VK.  3C  D  H-  D  E ::  2C  V  -i^  VK.  aCD^-  DE,&:  pcrmutando.) 
Hinc  univcrGm,  pofitaconditione  przdits  portiones  sequantur; 

aequamur  enim  omnes  portioni  re<^s  B  V  A.  ergo  inter  fe. 


IMProf.  XXXriJ.'] 

SchoL 

Fig.  1  ^ji  ^*  Sph^roidis  du^  fortiones  (B  V  A, S D  G) refecentur^  eiMrsm axes 
(V  K,  D  E)  Axibm  integrisy  vel  femiaxibw  (V  C,  D  C)  propmiottH- 
lesfnty  a^fMles  erm  portiones, 

Omnino  tali  difeurru  probatwr,  quali  theorema  Sc^o^*  prop.  5  f, 
tantura  loco  cor.  prop.  14.  adhibetur  coroU.  prop.  1 S  hujus.  Quid 
pluta  t 


^rchvimde-s  .  ^^Ji'  10^^  .       T'- 
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De  Pl  A  N  O  R  U  M    ^  Q_U  I  L  I  B  R  I  IS 

SJFB 

Ccntra  Gravitatum  in  Planis. 


LVot2i,generaliter  acceptaj  alias  Latinis  Statera,  truti-   Fig,  i  66. 
na,  lanXyhilanx \    Gratcis  ^u^of  ^^ C?*  ;  TaWnf  (^ 

efimachina,  velinflrumentummagnitudinum-,  medi^ 
antepondere  per  ipfum  exflorato,  qumtitatibm  dimetiendif 
(^  dignofcendis  com^aratum  ;  juxthc^ue  Mathematicam '  ab^ 
JiraHiienemj  ^fimfUcitatem  conftderatay  nil  aliud  eji,  quam 
linea  qut&dam  re^a,  mdefinite  utrinque  protenfa,  in  qua  pun- 
Bumaliquodjimmobili  fujlentaculofultum^  injlarque  centri 
iixumperfBit  (centri proinde  nomine  donatum)  dum  line^  cir~ 
ca  ipfumpars  utraque ponderis  ubi^uis  incumbentis,  autappen- 
fi  ntfu,  premitur  aut  attrahitur ;  ita  cpuidem  ut  pr<e.valens 
gravepartes,  quibus  annectitur,  deprimat,  adverfafque  confe- 
cjuenter  elevet ;  ajift  contranitentia  gravia  paribm  certent 
efficaciiSjtotafitumconfervet^^in  ^quilibrio perfeveret.  Sa- 
tU  vero  conflat,  experientia  fujfragante,  ponderum  in  Hhra 
vires  (ficut  (^potentias  motiv^  in  vecie,  ftmilibufque  machi- 
nis)  a  duabus  omnino  caufis  dependere  ;  ah  ipfim  fcilicet  ab- 
foluto  pondere^  velab  ipfa  magnitudinis  (intra  certam  altquam 
phjficamjpeciem  confijiendo)  qumtitate)  (jr  ex  ejm  a  centro  di- 
Jiantia.  Nam  ^  ma]mpondm  ad  eandem  dijimtiam,  (jr  £- 
quale pondm  ad  eandem  dijianttam  gravitmdt  efficacia  pr^- 
pollere  compertum  eji.  Ferum  ad  pofienorem  cauftm  atten- 
dendoy  qnapropter  ipfa?n  eccacfa  ratione  crefcant  aut  minuan- 
tur  vires,  haud  ita  facile  difcernatur  aut  demmjiretur  a  prio- 

P  ri. 
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rL  Sit'fie  qtibd ^qi^^d.iium ponden^m  'vires  eadem  cum  dijlantik 
fuis  froprtione  \tiUe  crejcmt ,  altermn  eji  e  fr^cifuis  tntius 
Static^,  quamhabernid^y  (jr  toti^]s/ioc\\\'iQX  (totit^fqM proin- 
de  M.ech'micx)f'indamentis  ;  ciu  tamen  m  fola  Geometria, 
vtilgMibm  utens  fofiuUtis  c^  hypotheftbtls  afiruendp  jkjjiciatj 
eq-ttid^em  non  leves  jknt  cattfk  dtihitandi,    Non  aliud  adjumit 
htijpss  A^Mhor  Libelli  (remfimpliciter  i^fr  fitmmatim  exfrimen- 
do)  hiiicprincifiofiabiliendoy  c^iihn  ide?n  (vel  £qu£ile)^ondus 
in  majore  dtfiantta  magisgravttare,  quo  concejjo  vix  elicip»jfe 
vid.etttrponderis  eitifdem  vires  difiantiis  accurate  proportionari: 
,     €ur  enim  inde  coUigattir  eadem  potttts  qttam  alia  quavis  pro- 
■portionegravitationem  ifiam  increfcere.     ifihuc  nihilorninm 
enititur  hic  Anthor,  quofucceffu  non  diffuto  (cum  brovitati 
confttlens,  ttim  qttia  Cenforem  hzc  non  ago,  nec  Advocatum,  fed 
Interpretem).  C^eterttm  anpro  genuino  ArcKimedis  fatt^fit 
^gnofcendtis  htc  libellus^    <^  prorfm  idem  fit  cum  eoy  quem 
T6  r  ixY^^^viKj^y  nomine  infcriptumaliquoties  allegat  Archime- 
^cs  (de  qttadr,parab,prop.6.  d^  lo.j  cum  pluribt^  de  caufis 
ambigere  liceaty  nilta?nen  admodum  refert  anxie  dtfquirere  ; 
talis  faltem  apparety  tit  integram  fttam  perfeBionem  vel  non 
adeptt^ primo  fttiffej  velpofiea  non  retintiijfe  videatur,   Sunt 
tamen  in  eo,  qu£  tanti  parentis  indolem  aliquatemis  fapiuntj 
nec  Archimedeiim  plane  dedecent  acumen.    litcunque  per- 
quamtitilis  efiy  ut  qidprimli) pracipuaSXdXiccs  elementa  (ter- 
nity^yquantumforte  rei  naturafert^confirmat;  tumfigurarum 
planartim  reciilinearum-)  ^entra  gravitatam  ,  exqutfita  fane 
methodo  multifque  pofieriorum  ratiociniis   lucem  pr^ferente 
confignat,  Superficiebm  atitemgravitatem  ajjignare  non  ve- 
retur ;  quidnij^que  acquantitatemf  idem  de  lineis  di[tum 
mtellige. 


P€?. 
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ToiiHlata^  fm  Hj^othefes, 

Petimus  (vel  fupponimus) 

I.        /r\  ^'^li^  grmvia  ab  acjualihii  kngmdmii^HS  (fmM^ 
,/ J-*  l^antiis)  dqHifonderare. 

Schol, 

£qualia  gravia,  magnitudine,  fiquidem  homogenea  funt  j  fin  fpe- 
ciediverfj,  faltem  abfoluto  pondere  ^  longitudines  autem  intelligit 
acentro  librae  (hocef}  ab  immobili  libram  fuftinenti  pundlo)  ad 
centra  gravitatis  appenforura  ponderum  (vel  ad  reilas  falrem  hori- 
zontipcrpendiculares  perdiftacentratranfeuntes)  protenfaF.    Cura 
verodegravitatiscentrohicpotifljmiimagatur,  mirum  videatur  (vi- 
de  num  id  Librum  hunc  imperfe<5lum  &  dKvpAhov  arguat )  nulJam 
centri  talis  definitionem  coraparere.  Ineffegravi  cuicunque  magnitu- 
dini  punftum  aliquod  unum,  cjufquam  gravis  exafte  medium,  &  ae- 
qualibus  undiquaque  momentis  ftipatum,  a  quo  fufpenfum  vel  utcun- 
que  fuftentatum  grave  perfiftet  immotum,&  ad  nullasundicunq,  par- 
tes  vergens  aut  propendens,  a  nonnullis  pofiiulatur,  *alii  probare  co-*Uicai  val 
nantur.    IlJudvero  gravitatis  centrura  appeilatur  ,  &  k  Pappo  fic   po/^.i. 
definitur  :  Dicimus  aurem  centruin  gravitatis  finguli  cujufque  cor-  w^e  Pappitm 
poriseflepunftum  quoddamintus  fitum,  aquo  cogitatione  fufpen-  ^- ^^^'; 
fum  grave  quiefcit,  &:  delatum  confervat  eam,  quara  ab  initio  habuit ,  J''^^^"^/»*'» 
pofitionem,  neutiquam  in  latione  fua  circumlattjm.  '^^^ '   ^'^^' 

Sit,  ex.  gr.  fphaera,  cujus  diaraeter  A  B  horizonti  parallela,  vel  ob-    Fig.  1 67, 
liqua  ;  fi  concipiatur  hsc  appendi  perpendiculo  Z  C  ad  cencrum  C, 
perftabit  immota ;  diroifla  vero reda  procedet*  $  at  iiperpendiculo ''i«:M//(?  .»<>t/- 
Y  D  appendatur  eadem  ad  aliud  diametri  punftum  D ,  gyrationena  <?'»^  wcm.h. 
concipict  circa  punftum  D ,  &  nunquam  confiftet,  donec  punftum  '*• 
C,  adeoquetota  refta  AB  perpendiculo  YD  protrafto  foincidat : 
unde  pundura  C  erit  centrura  gYavitatis  fphaerac.     (Ita  Papii  defini- 
tionem  interpretor,  nonnihil  a  le^ione  difceden«,quam  Cmmandinm 
exhibet .  nempe  pro  «jagjg»  9se?'w^oj/,  ;^  ipyAaaf«  tI/ju' e^  tt?;:^^fi5  difT-Ji' 
(quod  fenfura  praefert  perobfcurum,  ut  videtur,  &  perplesura)  lego 
(tantum  unara  voculam  tranfponendo)  n^ifih  Xj  <pieJ'A^ov  i^vKdojEi  J^i; 
tbrfan  vero  fcripferit  P^ppHi  ,  >V'f?/5  <^ipJ{jS^iv  H  s  facilc  fiquidem» 
luit  tranfcriptori  charaderera  voculs  y^,  procharaikrequodcfigna- 

P     2  lUi* 
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tur  cTi  accipere)  rei  pleniori  inielligentiaj  quafdara  aliorum  rcripto- 
rum  definidones  fubjungam. 
,.,   ,      .„        Ccmmandin^^.     Cencruni  gravitatis  uniufcuiLifqae  fisur^e  folida? 
grav.jolUo-  ^"  punaum  illud  intra  pohtum,  circa  quod  undique  parces  a^cjualiura 
rum,.  moraentorum  connflui  t. 

LfiCiti  VderiHi„  Cujuflibet  figura?  gravis  centrura  gravitatis  eft 
pun(ftum  illud,  a  quo  rurpenfum  grave  per  fe  manec  partibus  quomo- 
docunque  circaconllitucis. 

St€vin:4i.  Gravititis  cencrum  cfl:  ex  quo  vel  folu  cogicatione  fuf- 
penfum  corpus  quemcunquc  ficum  dederis,  illura  reiinet 

Idem.     Graviratis  centrum  efl:  per  quod  planaquaevis  duftacor- 
^         pus  in  duas  partes  aeqiajlibrcs  dividunt. 
*  fo-nm.  Quxdefolidis  illi  pronunciant,   tu  fuperficiebus  &  lineis  applica, 

debitam  obfervans  analogiam  ;  &  addc  fubfequentem  EutociiCom' 
mcnratiunculam  :  Archimedes(\n(\w\i)\Ti)^OQ  libello  centrum^pro- 
penfioniifigurx  planaereputat,  aquofufpenfa  manet  horizonti  pa- 
rallela  ;  duorum  auccm  vel  plurium  planorum  centrum  propenfionis 
(vel  ponderationis)  a  quo  jugum(hoc  efl;  Lihra,  vel  StAtera)  fufpen- 
Vum  horizonti  exillir  parallelum. 

Coroll.  I .  Ex  his,  &  axiomate  praemififo  confe^latur,  quod  li- 
brx  ccntrum  eft  ccntrum  gravitatis  gravis  ex  sequalibus  gravibus  ad 
arqnalcsdifiantias  appenfas  compofiti. 

2.  Etiam  ex  hoc  axiomate  colligitur  Gravis  cujufcunque  multi- 
plexadeandera  vel  a?qualem  diftantiara,  aeque  raultiplum  habere 
momentummomenci  primogravi  competentis  (momcntum  appelli- 
ramus  vira  gravitandi,  fitu  gravis  fimul  ac  abfoluto  p<*ndere  confide- 
ratis).  Nam  finguli  gravis  aequalis  appofitio  moraentum  aequale  con- 
fert.  Ergo  totJus  multiplicis  momentura  aggregabitur  c  tot  xquali- 
bus  raomentis,  quot  ipfum  partibus  a?qualibus  conftat. 

Similiter,a?quifeftogravi  quocunque,  momentum  ejus  (ad  aequa^  . 
lem  diRantiam)  acquifecabitur. 

3.  Sequitur  unicura  cujufque  magnicudinis  fore  centrum  gravi- 
tatis. 

Alihg  duse  rei^ae  parallelae  (vel  duo  plana  aequidiftantia)  magni- 
tudlnem  in  partes  xquiponderantes  dividerent,  hoc  eft  pars  toti  sequi- 
ponderet. 

1 1.  JEqualia  vero  gravia  ab  inaequalibus  diflantiis  non  ffquipon- 
derare,  kd  ad  illnra  gravc  propendere,  quQd  magis  elongaiur, 

^  Sck 


Sck  ^qucpatethoc:  fi  gravium  aequaliurn  akerum  pr^pon- 
derac,  iCud  a  llbrae  centro  remotius  eft. 

1  f  1.  Siqaidera,  cum  a  quibufdam  diftantiis  gravia  aequiponde- 
rent,  alteri  gravium  adjiciatur  aliquid ;  non  icquiponderari,  fed  ad 
iHud  grave  propendere,  cui  quid  adjedum  eft. 

jEque  liquer,  fi  gravia  a  qaibufdam  diflantiis  acquiponderet,eorura 
akerum  magis  elongatura  prxponderare,  minufquediftans  elevari. 

1 V.     Quinetiam  firailker,  fi  a  gravium  (xquiponderantium)  al-  ^ 

tero  quippiam  auferatur,  aequilibriura  non  fieri,  fed  ad  illud  grave  in« 
clinari,  a  quo  nil  ademptum  eft. 

vEque  darura  eft,  ugravibus  xquiponderantibus  adjiciantur  vel 
adiraantur  a^quiponderantia,  aequilibriura  perfi/lere. 

y.  iEqualium  &  fimilium  figurarum  planarum  inviccra  congru- 
cniium,  &  centra  gravitatum  mutuo  congruere. 

Iderademagnitudinibusaliis  Ccorporibus  &  lineis)  acque  verum 
&  manifeflum  eft. 

VI.  Inaequalium  autem  &  fimilium  (figurarum)  centragravi- 
tatum  fimiliter  erunt  pofita.  / 

Definitio, 

V  1 1.  Punfta  vero  fimiliter  poni  dicimus  ad  firailes  figuras ,  a 
quibus  ad  aequales  angolos  dudae  re<ftae  faciunt  angulos  cum  horaolo- 
gislateribus  aequales. 

Ex  g.  In  fimilibus  triangulis  ABC, DEF,  fi  a pundis  Z, Y    p,v  j ^^g 
ducantur  ad  angulos  re^lae ;  fuerint  vero  fingillatim  anguli  ad  Z  as-  1 6o/ 

quales  angulis  ad  Y  ;  qui  ncrape  latcribus  triangulorum  horaologis 
opponuntur.  quin &  anguli ZABjYDE;  &Z A C,  Y D F, &  re- 
liqui  reliquis,  qui  homologis  corundem  lateribus  adjacent,  pares  fu- 
«rint  j  fimilicer  poni  dicentur  haec  punfta  Z,  Y. 

V I I I.  Si  magnitudines  a  quibufdam  didanriis  aequiponderent , 
5c  ipfis  a^quales  ab  iifde^n  diftantiis  aeqyfpondcrabunt. 

I X.  Omnis  figurae,  cujus  perimeter  ad  eafdem  partcs  efl  cava,   pjg,  j  y^; 
centrum  gravitatis  intra  figuram  Gt  oporter. 

Sit  in  talis  figurae  (A  B  C)  periraetro  punftum  quodvis  B,pcr  quod 
rcv^ta  linea,  vel  plamj,ra  ^T  X)  figuram  coniingat  j  fane  liqqet  pun- 
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VJs  defti.^ad   ^um  B  iion  cfife  centrum  gravitatis  figur:^,  quia  totum  pondus  ad  u- 
f  e/?.  /.  P35  j'ppj^jg  X  T  partes  jacet  ac  propendet ;    multo  minus  ex  (jmili  cau- 

fa  pundlum  D,  extra  fi-,uram  litum,  erit  centrum  gravitatis  didx  fi- 
gura?.  Jderainipfis  lineis  ad  eafdem  partes  cavis  intelJige ;  earum 
nempe  centrum  gravitatis  nec  in  ipfis,  nec  ad  ipfarura  partes  convexas 
fed  intra  cavum  exiftcre.  • 

Prop.  /. 

CoHverfa  I.  ^^^  ab  diqptdihi^u  difimtils  aijHiponderaJit  gravia,fmt  <£qptalia. 

tojf, 

Nam  fi  alterutrum  excedat,  exceifu  dempto,  refiduum  alteri  exx- 
a  I  fofi.  huj.  quabitur,  &  ^'sequiponderabit  j  ''unde  tota  non  a^quiponderabunr 
h^.pofijmj.    adversiis  hypothelin.  ergo  neutrum  excedit.  ^^E.'l>. 

Schol.     Hocaeque  verumadde:  Quxab  aequalibus  dillantiis  non 
aequiponderanr,  funt  ina^qualia. 
c  1 .;«/?.  /;«;.       Nam  {\  aequalia  eflcnr,  "^cequiponderarent,  contra  hypothcfin. 

Et  hoc  :  Si  gravia  xqualia  xquiponderent,  diflantise  funt  xquaies, 
Nara  ^i  inaequales  elTcnt,  non  squiponderarent,  contra  hypothefin. 

Prop.  II. 

Inaciptaliagravia  ah  dqHalihm  diftantiii  rion  ^qHiponderam,  fed  ad 
majm  vergent. 

sii.foj}.  huj.       Nam  fi a roajori dematur exceffus,  refiduum  apquabitur  &  '^qui- 
b  3. ;e/?.  huj.  ponderabit  minori :  quare  totum  majus  ''prsponderat.  ^E.p. 

Schol. 

Momenta  ponderura  ad  candera  (vel  xqualera)  a  librse  centro  di- 
ftantiara,  ponderibus  ipfis  proportionalia  funt. 
'  Fig.  171.       Graviura  A,B  adaequales  diflantias  CA,  CB  appenrorum  rao- 
menta  fint  «, ^,   Sit  autera  M  utcunquc  multiplex  gravis  A,  8c  fjtz- 
aifor  i.foy^.S^^rnu^tipluramomenti/^.  ^ergo  fA  eftmomentum  gravis  M  addi- 
ftantiamCA.  SimiliteripforumB,  Cfuraptis  aeque  multiplis  N,  r. 
erit  p  momentura  gravis  N  ad  B  appcnfi  :  quod  fi  M  — ,  cr~,  ~zi  N, 
hipofi.  hitj.    g^jt  refpeftive  i^  ^—,  'c^,^-^ ".  unde  A.  B  ::  *C  Q^E.D. 
■^  Hircevcrofuppoiitis. 

Prap. 
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Prop,  II L 

h^udium  (zqm^oyidermium  (A,  B)  difiam<e  (C  A,  C  B)fHnt    Fig^  ijz, 
in^qHAles ;  &  mmor  (G  A)  majorls  (A). 

vSicenim  A~X  =B.  ergo  ad  hasdiftincias  prxponderabit  B  ipfi 
A— X.  quipropter  erit  C  B  c-  C  A.   ^E.D- 

CoroIL  Siraili  modo  liquec  ab  insqualibus  diftamiis  (C  A,C  B) 
aequiponderantium  (A,  B)  id  raajus  effe ,  quod  eft  a  minore  diftantia 
(CA). 

Sit  enim  C  Q  =  C  A.  ^ergo  B  ad  diftantiam  C  Q^minus  ponde-  ^  ^ pofi.hm. 
rat,  quam  ad  diftantiam  C  B,  ^hocefl:  quam  A  ad  diftantiam  C  A.  hhy^. 
*=andc  liquet  effe  B-3  A.   ^E.D.  c/ch.i,^zh, 

Prop.  IV. 

Si^Ha<ei^uales  *  magnitndines  (k^^B^  mnidemhahe-        Fig.  17?. 

aut  centrumgravitatisy  ex  ambahns  compojit£  magnitHdi-  *  Magnkudine!  a^ttaksho- 

;7^  (  A  -|-  B  ;  centrum gravitatis erit  medium  (^C)re^a  ii*ogeueas  imellige,  tum  hic, 

(A  B)  cmj..iemis  cmr. gr.vit.tk  m.gmuim,m.  «r^r^rSl;  iiZ 

de  aqualibui  m.tgnitudinihni  f^ecie  difftrentibtu  {^xtit  ^ttlte/n^ondete  diverfis')  non  valet.) 

Quod  centrura  compofitae  magnitudinis  A  ^-  B  fit  in  re^a  A  B, 
Tce^J^iAiK^  ,  inquit  Auftor ;  uridc  colligitur  in  editis  libris  aliquid 
deficere,  nam  tale  quid  nu.llibi  prasraonftracum  apparet :  nos  iilud 
vero,  fimul  ac  iOam ,  quae  pras  manibus  efl:,  propolicionem  e  defini- 
tione  centrj  gravitatis  utcunque  deduximuus.    vide  CoroIL  Scholii  ad 

I  pfi  huJH4. 

Prop.  F. 

Si  trium magnitHUnum{_k.,  C,  B)  centra gravitatis  (  A,  iZ^  B)  in 
direUum  pojitajint,  &  (zcfudem  mugnituiines  gravitatem  haheant^  C^ 
^UA  inter  centra  funt  reEia  fC  A,  G  B)_aqudesfint^ex omnibm  compO' 
Jitx  magnitudinis  centrumgravitatis  erit  punBnm  (C)  quod  &  centrum 
gravitatlsefi  ipfarum  medU  (  C). 

Nam  quia  raagnitudo  C  aequilibratur  in  pun£lo  C,  &  huic  utrinq;  vidv  fd.  ad  4. 
adsequalesdiflanti^isaccedunt  a?qiialia  pondera  A,  B,  non  rautabicur  p^»/?.  hnjH^. 
aequubriura. 

Vel 
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a  4  hujue.  Vel  fic -  quia  punf^um  C  efl  centrum^r.  'iplius  A-j-B,  5c  ■^ipnus 

b  k;?*  C  •  ^  erit  totius  A  -J-  B :  >j-  C  centrum  guvitatis  inter  C,  &  C  nie- 

dium,  hoc  eft  sprura  C. 

1 .  Exhinc  patet,  quod  fi  quotcunque  magnitudinum  mnltitudiRe 
imparium  centra  gravitatis  in  direftura  pofita  fint,  fiquidcmque  tum 
aequaliter  a  raedia  raagnicudine  diftantes  squalem  gravitatem  habe- 
ant,  tum  redae  ipfarum  centris  interjedae  aequentur:  ex  omnibus 
compofitae  magnitudinis  centrum  gravitatis  erit  pundlum,  quod  & 
ipfarum  mediae  centrum  eO:  gravitatis. 

2.  Sin  autem  raultitudinepares fint magnitudines,  & centra gra- 

vitatis  ipfarum  in  direftum  pofita  fint,  &  ipfarum  mediae 
^jfiawrba  '^^/""* !"  f^'T  ('♦"necnon  xqualiter  utrinqwe  diftantes  amediis)  aequa- 
£m4lcS«mLim  lemgravitatemhabeant,  &centris  interjeaae  reftar  x^ 
^ppUcatiomp^op.ixiveljin  quen^ur ;  ex  omnibu?  compofitae  magnitudinis  centrura 
Bifi\eenCi  Grxca)  ubf  haben-  gravitatis  erjt  punftum  raedium  re^ae  centra  raediarum 
turwrba,^:yzu,vT€tT9e<()"i-  conne6lentis,  ut  fubfcribitur,  (6c  in  appofita  figura  ex- 
Kd7^7uviA.iffuv^c.  prefTura  vides. 

Fig.  174.  _ 

^  Trop,  r/. 

^Jg*  I7)«       CommenfHrahiles  mit^nitfidines  (Z,Y)  aqmponderAm  a  difiantiis 
eandiem  reciproce  proportionem  habentibns  CHm gravibti^, 

bto!  10.  Sint  C  A,  C  B ::  Z.  Y.  ergo  cum  ^fint  Z,  Y  commenfurabiles,  ''e- 

c  j.  lo.  runt  quoque  redlae  C  A,  C  B  commcnfurabiles ;  "  fit  igitur  harum 

d  i  fljf.  I.       comraunis  raenfura  M;  fiant  vero  AE,&AD  fingulae  aecjuales 
tconfi'  ipfiCB,&BFr=CA.  %goeft  EBr=:CA  — BF;&BF  = 

f  z^^.^io.  ^^^^  ^acED— 2CB.  ^ergo  M  ipfas  E  F,  E  D  metitur  ;  &  eft 
EF.  ED  ::SCA.  CB^::Z.  Y.  quoties  autem  M  meiitur  E  F, 
tbtics  qusfdam  X  meciaturZ.  quaproptererit  M.  EF  ::  X.Z.  ^ltera 
eft  E  F.  E  D  ::Z.  Y.  ergo  erit  ex  Jequo  M.  E  D  ::  X,  Y.  adeoque 
quoties  M  metitur  E  D,  toties  X  metietur  Y .  &  efi  X  menfura  com» 
munis  ipfarum  Z,  Y.  jtaque  fi  dividatur  EFin  partes  aequales  ipfi 
M,  &  Z  in  totidem  arquales  ipfi  X,  &  fingulis  ipfius  E  F  particulis 
ad  ipfarura  medium  pundium  appendatur  ^equalisipfi  X,  harum  ora- 
nium  gravitatls  centrum  erit  punftum  B  (fiquidem  r^quinumene  funt 
hinc  inde.)  Similique  prorfus  ratione  pundum  A  centrum  gravitatis 
erittot  eidera  X  sequalium,  quoties  M  continetur  in  E  D,  ipfamY 

com- 
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cotnponentium ,  &  finniliter  difpofitarum.  Harum  autem  omnium 
giavitaiis  centrum  erit  punftum  C,  redam  F  D  bifecans  (quippc  D  A 
r=CB,&  AC  =  BF,  acideo  CD=  C  F)  ergo  fi  Z  ponatur 
ad  B,&  Y  ad  A,  hae  ad  diftantias  C  B,C  A  aequiponderabunr.^^,1?. 

Coroll. 

Si  fit  Z.  Y  -^  C  A.  C  B.  prseponderabit  Y  ad  A  pofita  ipfi  Z  ad 
B  conftitutaf,  &  vice  versa  j  fi  Y  prseponderet  ipfi  Z,  erit  Z.  Y  -73 
CA.CB. 

Schol. 

Non  ignoro  contra  difcnrfum  huRC  quaedara  obje6lari,  quin  \i({i 
fuperius  innui  principiis  ipfisfufpicioniscaufam  fubefle  :  fed  noneft 
animus  difputare  ,  nec  incumbit  mihijudicium  interponere.  Kefero 
mentem  auftoris,  eam  neq^  tuebor,  nec  impugnabo.  In  altcro  de  le- 
quiponderantibus,  qui  vulgo  infcribitur  libro  ,  ratiocinium  adhibet^^*'/' ^- 
ab  hoc  nonnihil  diverfum ,  kA  eifdem  cxceptionibus  obnoxium. 

Trop,  VII. 

^mnmoJiincommenfuraUlesfnt  mAgnitHdines  f  Z  X  Y)  a  difim-    Fig.  i  ']&<, 
tiisiS^^-,  (J Ayeandem  reciproce   cum  magnimdinibm  froportionem 
hAhentihui  Aqnipnderahmt, 

Sineges;  alcerutraZX  prseponderet,  iraque  minor  ea  quasdam     , 
aequipondcrabit ;  hancinter&  totam  Z  X^lumacur  raed?a  quaevis     -.^theoi, 
Z>  ipfi  Y  commenfurabiiis.  '^Patet  Z  (quoniam  squiponderante^raa-  b  ^p(i.  hu]m, 
jor  efl:)  ipfi  Y  praeponderarc.  Verum  ob  Z.  Y  •^"n  (Z  X.  Y  ^:)  C  A.  c  conft. 
C  B  .  ^praepondcrabit  Y  ipfi  Z  :  qux  repugnant.  «^S.  5. 

Sirailiter  e  diflantiis  arguamus  licer.  Si  Z  X  P^seponderet  ad  di- ^^^^^^'^ 
ftantiam  C  Bjsquiponderet  ad  E,  &  inter  C  B,  G  E  raedia  '*fuma-  ^^l\  ^  p^/. ' 
tur  aliobiaC  D  ad  C  A  commenfurabilis  ^  ^ergo  Z  X  praeponderabit 
adD.  Sed  contraquiaZX.Y^:(CA.CB)^-^CA  CD.  ^prx- 
ponderabit  Y  ipfi  Z  X  ad  D  pofitx :  qux  rurfus  adverfantur  fibi. 

Ex  duahus  prsEcedentibus  univcrfih"s  Conflatur   hxc  propofitio : 
Gravia  cjmWbet  e  diflantiis  reciproce  proportionalih^  acjHi^onderant. 

Qusfimul  acferael  hoc  raodo  fuccinftius  (^^  Archimeieishrv[\Q 
principiis  infiftendo)  ofiendi  poffir.    Sit  reda  qiiarvis  A  B,  urcunque    F^g-  ^ 77  - 
fcda  in  D  :  bifeftis  parcibus  D  A ,  D  B  in  E  ,  &  F ,  tocaqie  A  B 
bifeda  in  C  j  liquet  E  fore  centrum  partis  D  A,  &  F  parcis  D  B,  & 
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C  tot.ius.  A  B  ;  adf oque  D  A  -]-  D  B  fuftentata  in  C  aequilibrabitur.' 
CumigicurfitECr=:t  AB-iDAj  &FCr=it£5.   ade- 

oque  EC.FC::  AB^D  A.AB-^DB  ::  D  B  .  DA:  fjnt  re- 
dx  D A,  D  B  centrorum  dillantiis  E  C,  F  C  -  reciproce  proportio- 
nales  :  &  cum  hifcercv^^lis  quaelibet  g^mvitates,  ipfarum  magnirudini- 
bus  proportienales,  ailignari  poffint,  afque.de  quibulcunque  gravibus 
hocverum  erit. 

Caeterum  exhocPilmario,  totiufque  Statlcie  prctelpHo  theoremate 
complura  fubnafcuntur  CorolUria. 

I.     Sigravia  ^mlibet  e  ^nihiifvis  difiantiis  csi^mponderent ,  etitim. 
iis  yroforti.onaliA^H<&vis  grayia  ab  iijdem  dijhantils  (homologa  homolO' 
gi/)  acjuiponderabhm, 
II. y.  Retinebiturenimreciproca  gravium  &  diftantiarum  proportiona- 

litas. 

//.     Si  a^Hiponderantibus  addnntur  mt  fuhtrahantur  aqnitonde' 
rantia,  tota  vel  reJiaHa  jt^Hiponderabmt. 
11.5'.  Necenimhk  immutabitur  reciprocaproportionalifas. 

Axioraatis  accenferi  meruit  haec  propofitio,  i\Jkpkm\»s,,Vbaldo, 
&aliis.  V-;.-.-  u-.^'- -V' 

,Fig.  178.        ^^  ^'     ^qu^alinm graviim  ( A,  B)  mmenta  difiantiis  fuis  (G  A,, 
C  B)  proportionalia  fmt. 

Quavis  aflfumpta  diftantia  C\Q.  concipiatur  e0e  Z.  A  ::  C A.  C  Q. 
a  ^)  7  hu^ns.  ^ixgo  ponderis  Z  ad  QJufpenfi  raomentura  aequatur  raomento  pon- 
deris  A  ad  diftantiam  A  C.  Jtem  fit  B  (vel  A).  Y  ::  C  Q^C  B. 
^ergo  momentum  ponderis  Y  ad  Q  arquatur  momento  ponderis  B 
ad  diflantiam  B  C.  Eft  autemex  aequoZ.  Y  ::  CA.  C  B  ;  &  mo- 
hfih.  thuj.  menta  ponderum  Z,Y  ad  Q^fufpenforum  WpfisZ,  Y  prodortionalia 
funt.  ergo  liquct  propofitum. 

JF.  J^orumcunqne  gravium  (A,  B)  ad  tjmfcHnque  difiantias 
momenta  compofiram  hahent  e  ponderum  ipforum  d"  difiantiarHm  (CA, 
C  B  )  proportionih^  rationem. 

Kam  momentum  ponderis  Ain  A  pofiti  admomentum  ponderis 
£  10.  def.v:  2  '^^  S>  rationera  *^habet  compofitam  e  ratione  momenti  ponderis  A 
dcor.prac.       in  A  ad raomentura  ponderis  A in  B  pofici  ('^hoc cfl c ratione diftan- 

lix 
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tiic  C  A  ad  C  B)  &  e  ratione  momenti  ponderis  A  fn  B  ad  momen- 
tunaponderis  Bin  B  pofiti  ("hoc  eft  erationeipfius  A  ad  B).  Hinc  sJcIk  z  Imjm. 
vero 

V.  Momentagravmmfe  ad  inviam  hahent^  ut  iffa  gravia  dn- 
Ba  infuai  Sfiantias. 

NerapeC  A  *■  A  reprs^fentat  raoraentum  gravis  A  ad  diflantiam 
A  C }  &  B  ^  B  C  raomentura  exhibet  gravis  B  ad  diftantiara  B  C. 

Hinc  quod  e  gravi  in  fuara  diftantiam  du£lo  provenit,  a  quibufdam 
raomentum  appellatur  •  quale  momentum  notum  &  diflantis  appli- 
catRm  exhibebit  ipfura  grave ;  per  ipfum  vero  grave  divifum  diftan- 
tiara  notificabit. 

VJ.     SireBa  (A  B)  duarum  qnarHmvis  magnitndiniim    centra    Ffa,  170» 
(A,B)  c^nne^at ,  ex  iis  comJ>ofit(e  magnitudini^  centrum  in  ijla  reBa 
(A  B)  exiftet. 

Nam  fi  divifa  concipiatur  re«5la  A  B  in  C,  ^  fic  ut  fit  A.  B  ::  C  B.  a  10.  5". 
C  A  ;  ''magnitudines  A,  B  ad  diflantias  C  A,  C  B  squiponderabunt ;  b  ^  Cs'  7. 
'^adeoque  punftura  C  erit  centrum  gravitaiii  corapoOtje  A-|-B.,  mdc  ^  ""^'"^^  ^  ^'^^' 

VJt.    SiqmtcHnqiiemagnitHdintimcenfrafintinpinareBa   ccm' 
fofita  ex  omnihm  magnitudinis  centrnm  vn  eadem  exiftet. 

Nam  compofitae  ex  duabus  quibufcunque  centrum  fn  illa  ^erit»  ^  ^  '^'^^' 
tumejuscompofitse,  utunius,  &:  tertiae  centrum  in  eadem  erit  j  ac 
harura  triura,  &alteriusquart2Confiraili  pado,  &fic  porro,  donec 
ad  oraniura  fummam  perventunj  efl:. 

Prop.  VI JI. 

Si ab  aliqna  magnitudine  (MNO)  detrahatur  magnitHdo  (M  N  P)  Fip.  i  8 0. 
non  habens  idem  centrnm  cum  toto^  reliqHa  magnitudinis  (N  P  O)  cen- 
trnm gravitatis  eftjfi  re^a  (A  C)  gravitatum  centra,  totiM  magni- 
tudinis,  ^  ablataconnetlens,  frotrahaturad  eafdempartes,  adquoi 
eft  totius  magnitndinis  centrum  (C),  (^  accipatur  quadam  {Cb)  e 
protra^ta  diUa  centra  conjungente,  fic  ut  eandem  rationem  habeat  ad  il- 
lam(CA^centris(CA)imerjiBam}quam  hahet  gravitoi  ablat£  magni-^ 
tudinis (h/iNF)  adgravitatem  reliqHA(Js?0)^acceftce.  terminm ^d»). 

*  Patet  enim  centra  totius  &  partidm  in  una  redla  (B  C)  verfari ;  a  5  cor.pntc, 
pofito^que  puBi^o  D  refiduae  N  P  O  centro,  quia  C  totius  M  N  O  b  hyp. 
centrum  ^efl,  ^&  A  partis  M  N  P,  "^  erit  C  D .  C  A  ;•.  M  N  P.  N  P  O  <^  ^  Cs'  7  hujm, 

Q,z  '';;C!5. 
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^  9.'.  ^;:  C  B.  C  A.  ^ergo  C  D  =  C  B  :  &  punaa  D,  B  coincidunr,  =qua- 

ccoml.  re  B  ef^  centrura  partis  N  P  O.   a_i?.D. 

Coroll. 


Fi^.  i8i.  -^^  hisjfacile  (juxta  methodunfi,  vei  hypothefin  indivifibilium) 
'  confeiSatur  centrum  gravirjtis  figurie  cujuflibet  planse  in  ejus,  fiquam 
habet,diametros(hoc  efl  in  re<fta  bafi  paralleias  rcdas  bifecante)  ver- 
fari  j  necnon  centrum  gravitatis  figurx  cujufcunquefolidoe  in  ejus  axe 
(hoc  eft  inre(flaper  paralleiorum  bafi  planorum  centra  tranfeunte) 
reperiri. 
a  7  csY  tr^c.  Nam  quicj,  verbi  gr.  centra  re»flarum  M  K(bafi  B  A  parailelarum) 
funt  in  diamctro.  V  K,  ^erit  ex  omnibus  confiitutx  figurae  V  B  A  cen- 
trum  in  eadem  V  K.  Idem  de  folidis  liquidodarum  efi:  j  quin  &de 
fupcrficiebus,  &  lineis  quibufvis  axem  habentibus,  aut  axi  rcdtam 
anaiogam. 

^rop.  IX. 

Fig.  182.  Omnii parallelofframmi  (MNOP)  ce/itrum grnvitatis  exijlitin 
re^a  (V  K^  eppoJi^orHm  parallelogrammi  laterum  hifegmenta  conne- 
Bieyite. 

Ex  praecedente  corollario  fatis  iiquet,   at    morofius  Archimedes 
hoc  modo. 

Si  negas,  cfio  centrum  alicubi  extra  V  K  in  D  ;  per  quod  ducatur 
aor  i.To.      DCad  MN  parailtla.   Continua  jam  aequifeftione  rtilx  VN  aii- 
l}'.6        '    ^^^^^^  ^relinqueiur  fegraentum  VK^mCD  ;   fimiliterque  divifa 
c  ^6*.  I.  ^^  ^^j  fi  P^i^  ucriufque  fegmenti  i  V  N,  V  M)  divifioncs  ducantur  ad 

d  cor.  5.  V  K  parallelne,  difpcrcierur  totum  parallelcgrammum  M  O  in  parai- 

'^Hccjmnit  au-  lelogramma  ''fimilia^^Si:  ^tqualia  ipfi  Qj(,  &  ad  utrafque  r.^dae  V  K 
fl*r,«//  ubiprc  p^j.f.g  jequinumeva  •  f^^quin  &  horum  omnium  centra  funt  in  una  re- 
terio;  e*;eH^«  "^jP^^'"^^^'!^^  diiiica .  J  ^ergo  totius  ex  his  compoliti  paralleio- 
/j'/.i«wo«p"M- gJ^afTin^i  M  O  cencrum  exiftct  in  reda  mediorum  centra  conneden» 
cipnm  ^etat.  te.  Verum  D  extra  medium  Q  K  fitum  efi.  ergp  D  non  eft  centrum, 
contra  quod  ipfe  aiTerui<ti. 

^liter. 

Fig.  183.  Sint  A,  B  centra  paralltlogrammorum  MK,  VO,  quae  con-ne- 
f-6. 1.  "  ft^t  rei^a  A  B,  fecans  ipfam  V  K  in  C,  ducanturque  A  K  B  V.  & 
o  jc?.  t.Cj"  I.   quoniam  parallelogramma  M  K,  V  O  ^acqualia  funr,  acsfimilia,  ii 

H-  ^-  conjungantur  ea,  ipforum  ccntra  congrwent.  Quare  rettse  A  K,  B  V 

(ad 
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adarquaks&congruentes  angulos  dud.T)  congruenr,  ut  &  anguli  J  ^- f/ '^^i«*' 
VK  A,K  V  B  :  fed  «Sc  anguli  A  C  K,  V  C  B  ^pares  funr.  ^crgo  re-  \ll' ^' 
ds  C  A,  C  B  congruent,  &  afquaies  erunt.  '"ergo  C  A.  C  B  ::  pgr  ^7]^. 

V  O.  V  P  ;  "confequenrerque  punftum  C  efl  centrum  totius  pa^ralle-  n  vid.scor.  7. 
logrammiMO.  ^S.D.  hu^m. 

Gorell.  Simnl  pacetcentrumCredam  VK  bifecare.  Nam  recla 
CV,  CKcongruenc. 

Simili  dircuriu  oftendetur  'm  circHlo,  ellipfe,  fpbara,  fpkiroide^  (ta-    Fig.  i  8^, 
lihnfipie  oiterps  jiguris)  idera  effc  centrum  gravitatis,  &  iplius  figura?. 

bic  enim  V  K  diameter,  &  A,  B  centra  gr.  fegmentorum  V  M  K, 
VNK;  quJC,  fegmentis  congruentibus,  congriient.  adeoque  trian- 
gula  A  C  K,  B  C  V  congruent ;  &  propterea  C  A  =  C  B  ,    ac 

V  M  K.  VNK::CB.  CA.  adeoque  C  efl  centrum  gr.  rotius. 
quineiiam  C  V  =  C  K  ;  &  proinde  C  cft  centrum  figura^.  Liquet 
igitur. 

Prop.  X. 

CnjnfcmqHe-^arallelGgrnmmi  (MNOP)  ce^trum  gravitati^  efi-    Fig.  iSj,- 
fnnUnm  (Q)in  qm  diametri convenimt. 

RedaV  Kbifecetadv(rfi  parallelogrammi  latera  MN, POj  & 
E  F  bifecet  latera  M  P,  N  O.  ^lgitur  in  utraque  V  K,  E  F  efl  cen-  a^hujm- 
trum  gravitatis  parallelogrammi  M  N  O  P  ;  ''ergo  interfedio  C  efl  bio  ax.  i.el, 
eentrum  :  fed  &  in  hoc  diametri  conveniunc :  nam  connexis  C  M,  ^^'''"l^-^j'^-^' 
CO;  quia  CK^=CV;  &KO^'— VM,&  ang  C  ICO ''=  ^ '^''' 
angCVM,  eftang  KCO==ang  VCM^  ade6que  O  CM^efl  f^^p^j^.^. 
linea  re€la  :  quare  diameter  M  O  per  C  tranfit.   Simiii  difcurfu  du.- 
£la  diameter  P  N  per  C  tranfibit.   Etliquet  propoHtum. 

Prop.  XI. 

Si  4mo  trimgnla  ( V  B  A,  X  D  E)  fimiliafiyit  inter  /<?,  &  in  ipfis    Fig.  i  8  6, 
fm^a  (C,  Kj  fofitafimiiter  ad  triangnia -.,  unumqHe  funU^um  (C)    Fig.  187» 
trimguli  in  qm  exifiit  centrmifit  gravixatps.^  etiam  reliqHumfnn^nm 
(K)  efi centiHm gravitatis  tridnguli^  in  qm  exiftit. 

Sinegas,  aliud  Z  centrum  eflo  5  redaeque  diicantur  a  pundis  ¥.^nhyp. 
C,Z  ad  angulos  acquaUs  D,  B ;  <Sc  E,  A    ht  quia  pun£la  Z,C  funt  fi-  b  6  tofl.  htjui. 
miliumtriaogulorum  X  D  F,  v  B  A  ^  centra,^limilicer  erunr  polita  ;  c  7 P''//-'^:?^^' 
*^quapropteranguliZD  b,  CB  A  pares  funt.    At  vero  quia  punfta 
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^tax.i.el.        K,  C  ^fimiliter  poruafunt/etiam  ang  KDE  :=  an&Z  DE  ^^er' 
^9.ax.i.       go  aj^gyij  K  D  E,Z  D  E  sequantur.  'Q^E.A, 

Prop,XII, 

Fig.  1 8 8.        si  duo  triangula  ( V  B  A,  X  D  E)fimiiia/im,  'mip^s  mtem  trimwH' 
185?.    UiYnh^gravitati^  centmm  {C)fit inreaa  {y  L)  ahanguloqm> 
piamadmediam  bafin  ^H^a,  etiamreliqui  triangHli  centrum gravi- 
tatis  erit  in  corfirnili  duBa  reUa  (X  M). 

a  10. 6.  'Fiat  V  L.  V  C  ::  X  M.  X  K  ,  &  conne^aantur  rea^e  C  B  C  A  . 

b%.  KD,KE.  &quia  VB.  B  A  ^::  X  D.DE  ;  erit  confequentes  bifa- 

riando  V  B.  B  L ::  X  D.  D  M.  Item  ang  V  B  L  =r  ^X  D  M.  ^crgo 
^  ^'  ^'  triangula  V  B  L,  X  D  M  limilia  funt ;  '^  &  eft  B  V. V  L ;:  D  X.XM. 

dconj?.  ergociim  fit  V  L.  VC  «^  ::X  M.  XK  ;  erit  ex  arquoVB.VC-- 

DX.XK.   "^ergo  triangula  BVC,DXK  fimilia  funt.  quare  reli- 

.     qua  triangula  G  B  L,  X  D  M  etiam  fimilia  funt.  Simili  difcurfu  di- 

-JJ'll. '«;».  ,ibit  triangula  C  V  A,  K  X  E  ,  &  triangula  C  A  L,  K  f  M  Iffimi- 

^6.pofl.        ^ari.  ^quare  punfta  C,K  fimiliter  poni  conftat.  unde  curaCffitcen- 

trum  trianguli  B  V  A,  «erit  K  trianguli  D  X  E  centrum.    Q,  £.D. 

Frifp.Xril. 

Fig.ipo.         Omnis  trianguli^Y  B  A)  centrumgravitatis eji InreBaCV K)qii<!i 
ah  angulo  (B  V  A)  in  mediam  dedu^ia  efi  hafin. 

Conftat  hocaliquatenus  e  diafs  apud  Prop.  8.  afl  Archimedeam 

««ei'^?t=wnegligere  non  licet,    quam  plerique  juniore?,  in  huiufmodi 

raatenis,  imitantur.  Fontes,  e  quibus  pofteritas  haufit,  &  exempla- 

riaquaErefpexir,impriraisjucundum  eft  contemplari.  Sicigiturpro. 

cedit  Audornofler.  ^ 

Si negas;  efiocentrum  Z,  extra  reaam  VK;  &abZ  ducatur 

acor.  i.io.     Z,Y  ad  ABparallela.  'BifeceturK  Acontinuo  ,  donec  fegmentum 

KErainus  evadat  ipfdZ  Y;  fimilique  ratione  dividatur  reliqua  fe- 

rai/fis  K  B  ;  tum  utrinque  per  divifionum  pun^a  ducantur  re6^x  EO 

-    ^  F  N,  G  M,  H  R,  I  Q ,  L  P ,  ad  V  K  parallelx ;    conne^flanturque 

hA6.  reds  PM,QN,  RO  (qua^  bafi  B  A  parallel:E  erunt.  quiaVK 

cM7.r.       ^p'^=AK.AG-BK.BLb::VK.PL.^idedqueMG=PL 
49,  ^.  &  fimili  difcur.u  F  N  =:  1  H  &c).    Liquet  autem  parallclogrammo! 

^^hu]m.       ™LM,9N,4  0centragravitatis;^exiflereinreaaVK  (eorum 

qaippe' 
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quippe  bafes  %ifecanti)  &  preinde  totins  es  iis  compodts,  tr iingu-  fhp  &fcb,^  g-. 

lo  infcriptae  figuraf,  §cencrnra  in  eadem  V  K  i-ore ;  qiiod  fit  C  j  con-  §7  f'''-  yhijl 

nedatur  G  Z,  eique  protraftae  occurrat  A  S  ad  K  V  parailela.    Put.et 

autem  triangulun:i  V  K  B  ad  relidua  triangula  P  L  B,  Q  <?  P,  R  4  Q. 

V  X  R,  '^■firaul  fumpta  fe  habere  ficut  K  B  ad  K  H,  (nam  duda  Vh'  * 

triangulum  V  K  H  triangulis  P  L  B,  Q^e  P,  R  4  CL,  V  X  R  xqua-    '""  ^' 

turj  quoniam  aiticudo  iliius  horum  saltitudinibus /imul  fumptis,  &  c^  j.^.  ^^  j^ -. 

bafis  ejus  horum  fingulae  bafi  aequatur ;  e'f]:que  triang  V  K  B  .  V  K  H  '^ 

^::  K  B,  K  H.  Irem  fimiii  de  caufa  patet  triang  V  K  A  ad  triangula  h  i.  <?. 

M  G  A,  V  X  O,  &  reliqua  ex  ifta  parte,  fe  habere  ficut  K  A  ad  K  E 

(vel  K  B  ad  K  H).  ''"ergo  jun^aim  totum  triangulum  B  V  A  fe  habet 

ad  ifta  cunfta  refidua  triangula ,  ficut  K  A  ad  K  E,  '^hoc  eft  ut  CS  ad  ^  ^-  ^» 

CD.  'hoceftinraajorirationequam  CSadCZ.  quare  dividendois.  ^. 

habebit  figura  diftis  parallelogrammis  conflans  ad  relidua  cunda  tri- 

angulamajoremrationemquamZSadZ  C  j  fit  ergo  fummaparal- 

lelogrammorum  ifiorum  ad  di(S^am  fummara  triangulorura ,  ut  Z  T 

ad  Z  C ;  ergo  cura  fit  Z  T.  Z  C  cr-  Z  S.  Z  C.  "'erit  Z  T  c-Z  S.  "^  i®'  f- 

quia  vero  Z  efl  centrum  gr.  totius  trianguli  B  V  A,  &  C  centrura  di- 

itx  furaraae  parallelogrammorura ,    St  fe  reciproce  habet  ZTad 

Z  C,  ut  furama  parallelogrammorumadrefiduamex  totoBV  Afum- 

mam  triangulorum  ;  "erit  T  centrum  gravitatis  didae  refiduae"  trian-  "  ^  ^^^j^- 

gulorum  fumms  j  quod  fieri  fane  °nequit  j  quoniam  Tadunas  hu- ^     ^^  ^^. 

jus  corapofitae  magnitudinis  partes,  &  extra  totum  triangulum  BVA  '      ' " 

pofitum  of}endebatur.  Itaque  potius  trianguli  centrum  cfl  in  reda 

VK.   O.ED. 

Si  fieri  poteft,  eflo  centrum  extra  V  K  ad  Z  ;  conne^^lantur  Z  V,    r:„ 
ZB,ZA.&KR,KS  bifecent  ipfas  V  A,  V  B  (unde  patet  KKVS       ^^  ^  ^' 
effe  parallelogrammum)  item  ducantur  R  T,  S  Xad  V  Z  parallelae, 
&  connedantur SR  X  T,Z  K,  MN.  Hinc  cum  fit  B  Z.  B  X  ^::  BV.  ^  4.  €. 
B  S  ^:  B  A  .  B  K  ^::  A  B .  A  K  ^-r  A  V  A  R  -:  A  Z .  A  T  ;  ^  liquet  ^ ^"«/^•^  ^^ f 
SR,BA,  XT,  parallelas  effe  ;  Sc^KX,  AZ/&KT,  B  Z  etiam  ^^;/; 
effe  parailelas.  "^lgitur  in  fimilibus  triangulis  ARK,  BSK,  hV  Bty.-pofi.huj. 
punfta  T,  X,  Z  firailiter  poni  liquet.  ergo  ci!im  Z  '^fit  cencrum  trian-  '^hyp. 
guli  A  VB,  setiam  T,  X  erunt  centra  triangulorum  A  R  K,  B  S  K.  g  ^P^//^"]- 
ergo punftum  N  redara  X T  '^bifecans,  "^erit  centrum  e  triangulisJJ  '^hu^^i  '^'^' 
A  R  K,  B  S  K  ^(aequalibus  nempe)  compofitae  magnitudinis.    Pun-]  ^^'^{^  ** 
*ftum  vero  M  ™efl  centrum  parallelogrammi  K  R  V  S  (diametrorum  m  lo.  %«»■. 
«tique  interfe£lio)  "ergo  totius  ex  iSis  triangulis ,  &  h©c  paralielo- "  ^  f<"'.7  ^^^i^ 

grammo 
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gramrao  compofici  trianguli  V  B  A  cenirum  erit  in  refta  M  N.    Eft 
vero  M  N  (parallelogrammi  quippe  S  R  T  X  latera  bifecanO  ad  R  T, 
o  33.  I.  adeoquead  V  Z°paral'ela,quapropter  erit  punaumZ  extrareaam 

M  N.  ergo  Z  non^fl:  centrura,  contra  quara  affirraabas. 

Prop.  xir, 

Fiiy.  ipi.  Omnistnanguli(]i^ Pi)centrum  gravitatl^ efl pmEbum  (C)  i» 

auo concurrnnt  reB^  (V  K,  B  E)  ^^  angulis  ad  media  latera  dn^x, 

a  1 1  hu]M,  aEfl:  enim  centrum  in  utraque  V  K,  B  E  j  ^  ergo  in  coramuni  pun- 

blO.flAT.    I.  ^Q 

Voroll.   T .     Vici/Iim  reft.T  ab  angulis  per  centrum  bifecant  iatera. 
Alids  enimj  quum  centrum  fit  in  iis  quze  bifecant,  plura  forentccn- 
^?^"»"-/^'^!-    tra.  ^qiiod  fieri  nequic. 

po/f.  mjui.         ^^    Tres  ab  angulis  ts£ix  adverfa  latera  bifecantes  in  uno  pun£lo 
concurrunt.     In  centio  nempe  trianguli. 
3.     ReaaCKr=YVK. 

Nam  connexa  F  E  efl  ad  B  A  '  parallela  j    quapropter  cfl  C  G. 
d4.6.  KC'^::  CE.BC'»::^^.  BA^^  ::  V  G.  G  K^ ::  i.  2.    ergo  compo- 

ejch.ig.         nendoelVGK.  CK;:  5.2.  adedque  V  K.  C  K  ::  5.  i. 

Hoc  corollariura  jirchimedeii  autographis  cxcidiffe  videtur :  nam 
indemonftratum  (opinor)  non  alTuraeret  audor  j  quod  facii  tamen 
in  proxime  fcquenti. 

Trop.  X  V, 

Pig.  1  p^.  Omnis  trapezii  (B  M  N  i\)  dno  latera  (B  A,  M  N)  ftbiparaHela 
hahemls  centrHm gravitatis  (G  )  efi  in  reB:a  (XK)  paralleUrHm  hife- 
6lio/iesconJHnge-/Jtes^/icdivifa,  ut  pars  ejns  {X  C\  terminum  hahens 
hijegmentnmminoris  QAH^paralleUrumj  adrelif^mpartem  (C  K) 
hanc  haheat  rationem^  cjuam  habet  Utraque  fvmul^  ajualis  dupla  majo- 
ris  cum  minori  addupiam  minoris  cnm  majori  parallelarum  (X  G,  C  K 
::  zB  A -]- M  N.  2'MN -H  B  A). 

-,  Quod  centrum  trapezii  fit  in  X  K  patet  5   quoniara  produftis  B  M, 

hi%  Jm'-m.       ANad  concurfum  in  V,  dufta  V  K  ipfam  MN  quoque  ^  bifecar, 

cShujtcs.         adeo'que  re^ae  XK  coincidit ;  &  hinc  utrinfque  trianguli  V  B  A, 

d  10.  ^.     ,      VM  Ni  centrum^eft  in  VK, '^adedquereliquitrapczii  BMN  Acen- 

trum  in  eadem  exiftit.  Porro  "^fecetur  refta  X  K  trirariam  in  pundis 

H,  G  ;  per  qua:  ducantur  reftae  O  P,  Qjv  ad  B  A  parallelx  j  itaque 

dudis 
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du^is  B  X,  N  K,  B  N,  has  quoqiie  ^trifecabunt  parallelae  O  P^-Q  R.  e  2. 6. 
^ergo  liquet  punaum  E  fore  centtum  irianguli  B  N  A  ;  f&  pun-  ^il^i.ear. 
ftum  F  eire  centrum  triariguli  M  B  N  ;  adeo'que  connexa  E  F,  §  hu-    ^"^  ^'^*^'"- 
jus&^^ipfius  XK  interfeaio  C  erit  centrum  totius  trapezii  BMNA.  h  tX'  ^  ^"^* 
^quapropter  erit  triang  B  N  A.  triang  M  B  N  (  ^hoc  eft  B  A.  M  N)  k  i?5.* 
;:  C  F.  C  E^::  G  H.  C  G.    unde  antecedentcs  duplando  corapoenn.  1 4.  ^' 
ddque  eft  2BA  +-MN.MN[::  ^CH^-CG.CG.  Jtemfimilidif- 
curfu  (inverse)  2  M  N  4-  B  A.  B  A  ::  2C  G  -f-  C  H.  C  H.    Igirur 
(iftic  &  hic  permutando)  iBA-t-MN.  2CH-t-CG::MN.CG 
t:  B  A.CH::  zMN-i-BA  2CG-HCH.  &  rurfus  permutan- 
d02BA  +  MN.2MN4^BA::2CH^-CG.  2CG  4^CH. 
Eftvero^C  H-f-CG-li^^CHM-  HC^r^;  CX.  &  2 C G -f-  ^ ««A £5" ?• 
CHrrCCG-l-HG-^^^CK.  ^quare2BA4-.  MN.  2MN-f-     ^*"'^- 
BA::CX.CK.  ^E,D,  '''-i' 
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*t->  *tJ»  *^  «A»  *?!•»  «A»  «A>  *A»  «^  «4)*  *'t»  «\5»  *A»  «A»  «A» 

PM/3®  f^  c^  eL<>  ^  c^^^lgl^  ^  ^  ^  c^ 


De      QuADRATURA     pARABOLiE. 


c 


Archimedes  Dojitheo  Felicitatem. 

U  M  audiremobiifIeCi>»f?/?e«/,  qui  nobis  adhuc  fu- 
perfteserat  in  amicitia,  tevero  C^«'<?«^  familiarem 
fui(Ie3&  Geometri^e  efie  gnarum  5  ilii  quidem  demortuo 
indoluimus  ceu  vero  amico,  &  in  Mathematicis  piane  mi- 
rabil i  5  tibi  vei  6  protinus  deftinavimus  mittere  fcribentes, 
utCi?«^«/ decreveramus  fcribercj  eCeometricis  theore- 
maiisilludjquod  antea  quidemnemo  contemplatus  erar, 
a  nobis  vero  jam  perfpeftum  eft  5  primo  quidem  per  roe- 
chanica  repertura,  poftea  vero  Gcometrice  demonftra- 
tum.  EorumfanejquipriusGeometrica  trad^runt,  non- 
nulliaggrcffi  funt  fcribere  ,  ut  polSbile  (it  circnlo  dato^ 
d^  circuli   dato  fegmento  ^qnale  re(iilineHmfpatium  inve- 

^nlr^^^  ^"^''«/V^,  nec  non  poftea  comprehenfum  fub  *totius  conife- 
ftionej  &  re<3:a  fpatium  quadrare  tentarunt ,  aflumentes 
quxnemo  facile  concefierit  kmmata  3  undeamultis  ills 
damnati  funt  haec  non  advenifle.  Veruntamen  qui  paraho- 
U  fegmentum  comprehenfum  quadrare  conatus  fuerit,  an- 
teriorumfcimusncminemjquod  certe  nunc  a  nobis  inven- 
tumeft^  demonftratur  enim  qHodomnefegmentHm  com- 
prehenfHmfnb  re^a^  ^"^  parabola^fefquitertiumesi  trianguli 
hajin  habentk  eandem^&^  altitudinem  dqualem  cumfegmen- 

^  -/ ,v.  >  ^«?;  hocaflumptolemmateadeiusdemonftrationem.quod 
j  ;,;^  j  iDscqualium  Ipatiorum  excclius  (quomajusexceditminus) 
poteft  ibi  fibimet  apponi^  ut  omne  propofitum  finitum  (pa- 
tiumexuperet.-ufurp^runt  autem  hoclerama  qui  prius  ex- 
titerunt  Geometraej  etenim  circnlos  duplicatam  inter  feje 
diametrorum  ratiommhzbeiQ  demonftrarunt  hoc  utentea 

kmmate ; 
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lemmate  5  8c  qubdfph£r£  tripUcatam  irstcrfe  rAthnem  ha- 
bent  diametrornm .  quinetiam  qHod  omnis  pjramis  tertia 
pars  e[}  prifmatif  eandem  cnm  pjiramide  hajin  hahefttis^  C^ 
altitudinem  ^qualem  5   &  quod  omnis  conus  fabtripfus  eB 
cjlindri  eandem  cum  cono  bafin  habentis^  C^  i&qualem  altitu- 
dimm^  fimiliter  prafdidum  lemma  fumentes  fcripferunt* 
Evenit  vero  praedidtorum  tbeorematum  fingulis  haudfe» 
cus  ac  illis  quje  abfque  hoc  letnmate  demonftrata  funt  ad- 
bibitam  efle  fidem  5  perindeetiam  in  fimilem  fidem  ad- 
du<3is  iis,  quae  nos  edidimus.    Ejus  igitur  exfcriptas  de* 
monftrationes  mittirausj  primo  ficut  e  mechanicis  comper- 
ta  funt,  poftea  vero  prout  etiam  per  Geometrica  demon- 
ftrantur,  praemittuntur  autem  &  Elemeuta  Conica,  quse 
ad  demonftrationcm  ufum  habenr.     Valc. 


tl  i 


1^4  De  Q^tdratHra  Farahoh» 

Prop,   L 

p'_        .  Sifit  fnrahoU    A  B  G  ;  fit  autem  reHa  B  D  faralleU  diamtro^ 

AloIa6  i .  '    "^^^  ^?f^  diameter  ;  reQ;a  verh  A  G  paraliela  illi,   qn.n  coni  fe^ienem 

hanc  coMtingit  ad  B  •,  crnnt  D  A,  D  G  <eqHales»    Sin  d"  D  A  (zqnetur 

Jpel.-^.z,        ipJiDG,  fara/Iela.  ernnt  i:>fa  AG  6c  ea  qUtt  fe^ionem  tontingit- 

adB. 

Prop,  11,  , 

^fol  3  j.  I.  Sift  faralola  AB  G  -^  fit  auter/>  reBa  B  D  farallela  diametroy  vel 
ipfadiameter  -  ipfa  vero  ADG  paral/eia  ei  ^a^  fe5tionem  contingit 
adB  -^  at  reUa  G  E  fe^ioyjem  comtingat  in  G  j  erunt  B  D  ,  B  E 
aaptales . 

Prop,  UJ, 

Si  fn  parabola  A  B  C  5  retla  vero  B  D  diatnetro  paraliela,  vel  ipfa 
Jtel,  10,1.      diameter -^  &  dHcamnr  c^uAdam  reii&  D  G,  Z  H  paralleldi  tangenti 
paraboUm  in  B  j  erit  ut  ^D  longitadine  ad  B  Z,  itd  D  G  potentia  ad 
ZH. 

Haecfane  (ait  Archimedes^  dcmonftrantur  in  conicis  Elementis. 
— Csterura  ambigi  poteft,  utrum  Archimedes  Elemcnta  citaverit, 
an  eju5  Tranfcriptores,  omiffis  quas  is  appofuerat  demonflrationibits 
ad  illa  nos  ablegaverint.  Ucique  de  Conicis,  quae  Archimedis  tempo- 
ribus  extabant,  Elementis  nihil  conlUt :  ifla  faltem  apud  Apoliomptm 
jam  habentur  locis  citatis. 

Prop.  IV. 

!  f  ^g-  1 9  5  ♦         Sit  portio  A  B  G  comprehenfa  fuh  re^a  &  parahoia  ;  reSia  vero 

Fig  196.     "DBamedioipfiiis  hGparalielo  diametro  ducatnr^  aut  ipfa  fit  dia- 

meter  ;   d"  connexa  retia  G  B  froducatur  5  quodfi  deducatur  altera 

cjutepiam  T  Z  ipfi  B  D  paraUeia,  fecans  ntri^m^ne  reiiart.m  A  GjB  G ; 

eandem  rationem  hahehit  Z  TW  \  J  c^mm  Y^  A  ad  DIL, 

^x  6.  Namducatur  IKad  AG  parallela:  efique  B  Gq.  BTq^::  (DGq. 

^34.1.  DZqi^^^DGq.KJq^^^rBD.  BK^^iOBG   BF.  ^quare  B  G,  B  T, 

c3*«j«x.  BFiunt-H-.    *undeBG.  BT::BG±BT.  BT±BF::TG.TF 

efc>.5  **::TZ.  Tl.  ^eflautem  DG.  D  Z  ::BG  BT.  ^E^oDGrDA^ 

fi9.5'  DZ::TZ.T1.   X^E.D.                                       ^ 

S^^-^-  Prop. 
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Prop,  V, 

Si  portio  A  B  G  centema  [uh  re^a  &  parahla  '^  &  ah  k  ducatnr  Fjg^  j  q-^ 
cHametrc  para/iela  T^A^aG  vero  [eCilQnem  tangsns  in  G,  nempe 
U  Z  :  fiqmaem  in  trigono  Z  A  G  ducatnr  aliqH^  (KL^paralleU  A  Z  j 
dH^a(J^\-)iyi  eadem  ratione  fecabitHr  aparahola,  ac  \G  a  d.nBa -, 
hcmologa  verh  erit pars(^AKj  ipfiiu  AG  ad  A  du^ap(irti{ ivH^  ]sjm  ad 
AG. 

vSic  D  B  diameter  parabol^,  &  producantur  D  B  E,  G  B  M.    Et  a  ^  ^«i»^- 
obDB^-BE,  ^eritKIrrr  IL^  ^iremKl.  IH  ::  AD.  D  K  .,  &  ^'"''^.  ^" 
permutanda  KI.  A  D  ::  I  H.DK  ::  «^K  I±  I  H.  A  D  ±  E>K  ::  KH.  d%T/ii  < 
A  K.  =  ergo  i KI.  2  AD  (hoc  eft  K  L.  AG)  ::  K  H.  A  K  ^  ::  KL— KH.  e  i  j.* 5. 
A  G-AK  ::  HL.  KG  ;  perrautanddqi  KH  HL  ::  AK.  KG.  ^E.D.   f  4,&'  j8.  j. 

Cor»//.     ^KL.KH  ::AG.AK. 

P/^/'.     l  T. 

Jntelligiiturvero  illud{ejHod&  in  fpecnlatione propomtHr  confficim.  Fig.  ip8, 
<;///w)  «»  {plam)  retio  ad  herizontem,  &  in  linea  A  B  ^  (^f?«  quA^mit 
adeafdem  partescHjnD  concipiantHr  deorfam  ejUie  ve-6  in  adverfis 
furfm ;  /  rianguhm  verh  BDG  Jit  reBangHlum.,  habens  reBum  ad 
B  angulitmy  G^  latas  B  G  itquale  dimidio  JHgi^  videlicet  Ht  aquetnr  BA 
ipfi  B  G  ;  fhfpendatHr  verh  tri.tngtilum  ex  punEtis  B ,  G  ;  fufpenda-  . 
tur  verh  &  aliui  fpatium  Z  ab  altera  farte  jugi  ^^  A  ■  d"  tg^uipon- 
deret  fpatiHm7.fufpenfum  ud  A  trigono  B  G  O,  inftH^uojampni- 
tnr :  dicofpatiHmZtrigoniBD  G  tertiame[fepartem. 

Sit  cnira  B  E  =  f  B  G  ;  ducatiSrque  E  C  ad  tl  D  paralkla  ■  iraqr^^  "''•  ^4.?. 
centrum  gr.  trigoni  G  B  D  ^tft  in  E  C,  &  hoc  fuLenfum  ab  E  con-  ^  g,^^^"'^;  ^^ 
fiftet  ipfi  Z  lequioonderaDs ;  quare  triang  G  B  D.  Z  ^::  ( A  B.  B  E  ::  j.^' 

G  B.  BE::)^*T.   M^e.D 

Converse.  6iZ  —  f  triang  BDG, sequiponderibuntZj  &  BDG. 

Prop.  VII. 

Sit  riirfpts  Rnea  A  G  JHgHm-,  meditm  ver  h  ipfimfit  B  5  d"  /«  ^penda ■    Fig.  i  p  p» 
tur ad^trigonum  GDH;  ft  verh  trigomm  GOH  amhI\gomum\ 
hahens  bajim  D  H,  aititudnem  verh  farem  dimidio  jugi  (B  G);  c^ 
fufpendatHr  trigomm  G  D  h^  pw^cl^.Cs  B,  G  ^  fpa'ium  vero  ILfnfpen. 
fumaci  A  teqnipvnderet  tria-^guh  GDYi  fic  h.ihnti  kt  nunc  juet :  ft- 

militer 
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mlliter  de  monfirahitKr  ffaup:m  Z  teniant  ejfepartem  trigoni  G  D  H. 

acflwt/.  tf /;«j.       Nam  fpatio  Z  adjiciatur  E  rr  f  triang  BD  G  ;  *  quapropter  E 

htcor.T.de  gjquiponderat  trigono  BDG;  ^^rgo  Z»l-E  aequipondcrat  toti 

de a^uip.  B  H  G.  quare  3  Z  ^-  3  E  =  triang  B  H  G  j  unde  cura  3  E  ^—  tri- 

'       '  ang  B  D  G ;  erit  3  Z  =  D  H  G.  ^£.D. 

Prop,  VI II, 

Fig.  2  00,  ^fV  jugHm  A,  meMHtn  vero  ipfim  B ;  d'  fnfpendAtur  ad  B  trigomm 
rsUan^dumGD  E,  reEiumhabem angHlHm  E  j  &  fufpendatHr e ju- 
gofecmdfim  G  E;  fpatium  veroT-  fufpendatur  ad  ky  &  teqHiponderet 
ipfi  G  DEJic  habenti nt  mnc  jacet ;  ^«<«?w  •^/^r^  rationjem  habet  A B 
^^B  E,  ^<?«c  habeat  trigonum  G  D  E  ad  fpatium  C  *  dico  fpatiumZ. 
trigoHo  G  D  E  minHS  ejfe^  fed  ipfo  C  maJHi. 

3  <^  Cs"  7. 1  Sit  trigoni  E  G  D  centrura  gr.  \n  perpendiculari  H  F  j  » quare  Z 

aquip.  triang  E  G  D  ::  H  B.  B  A.  ^ergo  Z  "^  triang  E  G  D.    Item  H  B. 

b  14. 5-  B  A  =  c-E  B.  B  A  ^v.  C.  iriang  E  G  D  j  adeoque  Z.  E  G  D.  etC. 

l\^Y''  BGD.  ^ergoZc-C. 

Fig.  201,  Sit  rurfus  JHgum  ^uidem  A  G,  medium  vero  ejm  B,  trigonf^m  vero 
G  D  C  ambligomumj  bafin  ^ptidem  habens  D  C,  altitudinem  vero  EG  j 
C''  appendatur  e  jugo  fecundum  Xj^E  ;  fpatium  vero  IL  dependeat  ab 
A ,  ^  £<juiponderet  trigono  GD  C^fic  hahenti  ut  modo  ponitur  •  t^uam 
vero  rationem  hahet  A  B  ad  B  E,  hanc  habeat  trigonum  G  D  C  4^  L  : 
dico  ipfum  Z  majns  quidem  effe  ipfo  L,  minu^  vero  ipfo  G  D  C, 
Demonftratur  ut  praecedens. 

^  Prop.   X, 

^,  SitrurfusABG^uiiiemjugumf  &  medium  eji^u  B;   trape^itim 

§  verh  B  D  C  H ,  angulos  c^uidem  ad  punUa  B ,  H  relkos  habens ,    iatM 

vero  C  D  inclinans  verfc4s  G  ;  ^  cjuam  habet  rationem  A  B  <<^  B  H, 
hanc  habeat  trapezium  B  D  C  H  4^  L ;  fufpenfum  verofit  trapezium 
B  D  C  H  ejfigoad  B  H  ;  itemfufpendatur fpatium  Z  ad  A,  &  aqui- 
ponderet  trapezio  B  D  CYijitafe  habenti  Ht  jaeet :  dico  fpatium  Z 
minus  effe  ipfo  L.  ; 

Nam 
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Nam  »fitcentrum  trapezii  B  D  C  H  iri  re£la  E  F  ad  A  G  perpen-  ^  ^^-^  «i«'>- 
diculari:  enquctrap  BD  CH.  Z  (::^A  B.  BE)^cr-(A  B.BH  '^::)^,^^^*^*') 
trap  B  D  G  H.  L.  ^ergo  Z  -^  L.  ^£.D.  Y^J; 

e  10.  <. 

SitrHrftiSJitgtim  quidm  kG\  &  me£Hm  ipjifu  E  •  /it  vsro  tra-  Fig,  203,'' 
pezium  CDTR  hahns  ^uidem  latera  C  D,  T  R  tettdemia  ad  G,  fed 
ipfa  D  R,  T  C  perpendictUaria  ad^G-^  &  cadat  D  R  f«  B  ;  ejuam 
vero  rationem  habet  A  B  <«i^B  H,  hanc  haieattrapezinm  C  D  T  R  4^ 
L  j  trape^itim vero  GDTR  fftfpendatHr exjngo adBH  ^  &Z€x  A  -^ 
ae  a^nipoitderet  Z  trapexiio  C  D  T  R,  fc  habemi  ut  modo  jacet :  fi. 
militer  ae  prius  demonflrahitHr  fpatinm  Z  minsa  ipfo  L. 

Imo  plane  fimiliter  ac  prius  j  quid  ergo  plura  l 

Prop.  XIL 

Sit rHrfMJrtgum  ejHidem  A  G, medium  vero  e'm  o  ;  fit  verh  tra-  Fig.  2 C4« 
pezinm  D  £  H  C,  adpnnBa  ^nidem  E,  H  re^os  hahens  angHbs,  latera 
vero  Qi^,  E  H  vergentia  adG^  &  quam  (\Hidem  rationem  hahet 
A  B  rf^  B  H,  hanc  habeat  trapezinm  D  E  H  C  4^  M  j  t^Ham  vero  ra-t 
tionem  habet  A  B  ^i  B  E,  hanc  habeat  trapezinm  B  E  H  C  4<^  L  'jfttf- 
pendatnr  verh  trapeztHm  D  E  H  C  f  JHgo  4^  E  H  ;  ffatiHm  vero  Z 
fufpendatHr  ex  h^&  a^niponderet  trapezie  ita  fe  habentlj  Ht  nuncfHb' 
jicitur :  dicoX  maJHs  ejfe  ipfo  L,  minmvero  ipfoM..  — 

*Sit  cnim  trapezii  D  E  H  C  centrum  gr  in  K  N  ad  E  D  parallela  ;  3  i  ?.  i  a^nifi. 
hinc  trap  D  E  H  C.  Z  (^;lAB.BK)^-T3  f  A  B.  B  E  ^::)  trap  DEHC.  h  6 (3^7.1  al 
L  ;  «^  cjuare  Z  cT  L.  Jtem  trap  D  E  H  G  .  M  (^::  A  B.  B  H)  '-d  «  ^.  5.  Cf'^ 
CAB.BK^:)trapDEHCZj  ^indcZ-i^M.  QuxB.D.         '^   '^' 


d  hjp. 
(t  10. 


Prop.  XIIL 


SitrnrfHs  jtignmi^mdem  AG,  &  medit^m  ejns  B,  trnpez^iw&vsro 
G  D  T  R,  ita  m  Utera  C  D ,  T  R  vergant  ad  G-,  fedO  £,  CR  ver-  ^^S'  ^  °  ?' 
pendicnUria  fint  ad8  G  j  fnfpendatHr  vero  e  JHgo  ^^  E  H  j  fpatium 
vero T.  fufperJatnr  ex  h^&  aqmpofideret  tr.ipez,io  C  D  T  R  fic  ha- 
bentiHt  nuncpomtHr  ^  &  t^Ham  ^nidem  habetrationem  A  B  ad  B  E, 
i!Um habeat  trapezmm CD  T  K  adfpatinm  L  j  qnam vero rationem 

AB 
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hahet  A  ^4^1  B  H,  ha-z^c  haheat  idem  tra~eziHm  ad  M  .-   fUnefmiH-" 
ter  ac  in  TA\t:edenti  ojlendetur  Z  maJHS  qaidem  qnfim  L,  minm  vero  ip- 

foU. 

D:raonfiratur  prorfusucproximc  antecedens. 

Ftg.2 o^.         Sif  portioB  K G  comprehenfa  fuh reU:a^  &parMa  •  /it  verh  pri- , 

r/?um  BG  ad  reUos  diametro^  dmatHrque-a  punEto  B  diametro  paral- 

V  lela  B  D  ;   ^  G  verh  ipfi  G  D  tangeyisparaboUm  in  G  ;  enimvero  erit 

'^QD  triangu!mnreUangulHm -^   dividatur  attt.em  BG  inqmtcunque 

partesB  E,  E  Z.,  2.  H,  H 1,  &  afetlionibns  dncantur  diametro  paral' 

/^/^ES,ZT,HV,  IX;  apHrMi^vero  i^,K,F,0)  adquaipfafe- 

-cantparaboLim^  ccnjungantur  re^jiad  G^  &  producantur :  dico  tri' 

anguium  B  G  D  trapeziorum  quidem  C  E,  L  Z,  M  H ,  N  I  ,  &  tri- 

goni  X  I  G  minm  ejfe  quhm  triplum  ;  trapeziorum  vero  Z  F,  H  K,l  F, 

er  trianguli  1  O  G  majus  ejfe  quam  triplum. 

Sit  A  B  r:=  B*G,  &:  ab  A  fufpcndantur  «-,  C,  y^  jN,  e  aequiponderan- 

tia  trapeziis  D  E,  S  Z,  T  H,  V  I,  &  crigono  X  l  G,  "fingula  fingulis, 

a  %  cor.  7.  «-  &  *  cundla  proinde  cunf^is  fimul.     Eft  vero  G  B.  (A  B  ) .  B  E  '^ :: 

qutp.  E  S.  E  F  ^::triang  E  S  G.  E  F  G.  Itera  E  S.  E  F  ^::  B  D.  B  C  "=::  tri- 

hcor.^htijm.    angBDG.  BCG.  Vare  B  DG.  5  C  G  ::ESG.EFG"::  BDG 

y-^'   .        — ESG.BCG— EFG(hoceft)  ::  .trapD  E.  C  E;  ^  ergo  irap 

a',7.5".   *       CEc-^.  Simili  difcurfu  et^  AB.  BZ,::trap  SZ.  LZ;  ^ac  inde 

eip'.?.  ttapLZci-C,  &  A^.  ^H::trap  TH.  M  H;  Hdeoque  trap  M  H 

eio.hujtis.      cr-y;  item  A  B.  B  I ::  crap  V  L  N  I,  atque  idcirco,trap  Nrcr'^'^; 

iiz.hH]U6.      acdeniqueAB.BI::triangXIG.01G;  &  proinde  triangXIG 

^shujus.        ^^^  quarejundimC£^-LZ-(-MH4-NI4-XIGc-^ 

hutptius.       H-^-l  >-:H+'    Porroquoniatn  trap  SZ.  FZ*^::  SE.  F  E"^::  A  5. 

J5  E  •,  %it  trap  F  Z~^  C,  firailiterque  trap  K  H-n  y,  &  trap  P  l~n 

(^,  &  triang  O  I  G"^  '- ;  ac  denique  trap  FZ-i-KH-t-PI.-l- 

k  6  hujws.        O  i  G~=i  C  -+-  5/  ^^  J\  ^-.  i :  cum  itaque  ^  fit  «^C-j-  >-4-<5^-l  «  = 

^2 j  liquet  propolu«m. 

3 

Frop.  XV, 

V\<y  2  o"?"        ^^^  rurfts  pc^tio  BKG  eomprebenfa  fub  reUa,  &  parabola,  verttm 

°        '      B  G  nonjit  diametro  normalis ;  efi  autem  necejfe  vel  illam  qua  apun- 

6io  B  diametro  parallela  dmitHr  ad  eafdem  part^s  ftUioni^  'vel  ifiam 

qu(6 


■  (rt?~i  aR 


Fag.  1Q,S . 
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^U£  a  G,  ohtufim  facere  mgulum  ^^  B  G  •  ohtHfnm  mgulnm  faciat 
ijitaad  B,  &  kB  dHcatur  diametro  parallela  B  D  .  &  aG  ipfa  GD 
par/ihlam  comingens  in  G,  &  dividatur  B  G  in  qmtcmque  partes 
B  E,  E  Z,  Z  H  ,  A  i,  i  G  5  &  abEyZyR.l  dmantur  diametro  pa- 
ralUU  ES,ZT,  H  V,  I  X,  (^  i  pHnEiis  cjuibm  hafecant  parabo- 
lam  conjungantur  reEt<z  adG ,  &  extendantnr :  enimvero  ^  nmc 
dico  triangtilum  B  D  U  trapeziorum  quidem  C  E,  L  Z,  M  H,  N  I,  d^ 
trianguli  K  I  G  minm  ejfe  cjuam  triplnm  ;  ipforum  ver»  Z  F,  H  K, 
1  P,  d"  trianguli  G  O  I  majm  ejfe  qnam  triplum, 

Eadem  prorfus  eft  demonftratio  qu^  prafcedcntis,  nifi  quod  hic 
pro  I  o  <&  1 2  huJLis,  adhibentur  1 1  &  1 3 .  quorfura  itaquc  rojjnholltv. 

Prop.  XVI, 

Sit  rurfpn  portio  B  X  G  f 0 mprehenfa  fuh  reBa^  &  parahola  ;  &  per    Fig.  J  o  8. 
l^qHtdem  ducatnr  B  D  paralleU  diametro,  a  G  vero  ipfa  G  D  tan- 
gensparaboUmin  G,/itvero  fpatium  Z  tertiapars  trigoui  B  D  G  : 
dico  portionem  B  K  G  aqHarifpatio  Z.  ^ 

Si  fieri  poteft,  fit  primo  Z  ~rJ  port  B  K  G.  Secetur  tum  B  D  in 
pa:rtes  aequales  B  C,G  Q,  Q  R,  R  Y,  Y  D,  ita  ut  fit  triang  B  G  Z 
-TD  port  B  K  G— Z  ;  unde  erit  Z  ti  port  B  K  G— triang  B  G  Z. 
conjungantur  G  C, GQ,G  R,G  Y  occurrentes  parabol^e  punftis 
F,K,P,0  }  per  quae  ducancur  E  S,Z  T,  H  V,  I  X  ad  B  D  parallela?. 
(Liquet  vero  ipfas  B  E,  E  Z,  Z  H,  H  I,  I  G  etiam  aequari ;  *  ob  DG.  ^ 
CB::SF.FE^:GE.EBi  &  D  Q.  QB*:;TK  KZ  ^::GZ. /f^«;; 
ZB&c.) 

Quia  vero  B  C  —  C  Q^  '^■crit  E  F  :=  F  L  ;  ^unde  traf  F  Z  =  j,  57.1. 25-1«*, 
irap  F  K ;  item  ob  Zp  ""n:  K  M,  ^erit  trap  ?  H  =  trap  K  P  .  pari-     i. 
terque  trap  4 1  =  trap  P  O,  &  triang  I G  X  ''r^  triang  O  G  X,  er- 
go  triang  B  G  C  =  trap  BF^^FK-i-KP-i-PO-]-.  triang 
OGK.  ergo  Z(ttriang  BDG)-:3(portBKG  — -.trapBF  -1- 
F  K4-K  P^-triang  O  G  X  -3)  trap  F  Z  -h  K  H  ^-  P 1  ^-  triang  \ 

O I  G  j  contra  14  vel  1 7  hujus. 

Sin  dicatur  Z  c~  port  B  K  G,  fit  triang  B  G  C^  Z — port  BKG ; 
unde  portio  BK  G-t-triang  B  G  C  -^  Z,  -hoc  efl  port  B  K  G  -1- 
trap  B  F  ^-  F  K  -1-  K  P  -t-  P  O  ^-triang  O  G  X^  \  triang  BDG, 
ergo  fortius  erit  trap  C  E  -j-  L  Z  -i-  M  H  ^^  N  I  -r  triang  X  iG 
~n  \  rriang  B  D  G  ;  iiidera  contra  1 4  aut  1 5  hujgs. 

S  Quin 


/ 
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Qviin  itaque  poiius  erir  Z  —  poft  B  K  G.  ^i?.2X       | 

Trop,   XVII, 

Fig.  2cp.  Hoc demonflrato^UcjHet (^Hod omnid portio  (A  B.C),  comprehenfajuh 
r^^a,  &  fxrahoU,  fefcjHitertia  efl  triangHli  (A  B  C)  habenti^  bafin 
ea  ndem  cnm  portio  r-,  e,  0"  altitndinem  <s^Halem . 

Ducatur  tangens  C  F,  cui  occurrat  diametfr  D  B  in  E,  eique  pa- 
a  I  hujm.  j,^.|g|^  ^  p  .  &  ob  D  B  ^=  B  E,  '^erit  triang  D  E  C  (^d  eft  ^  tri- 
c  lo.  6  ^ng  A  E  C)  =  2triang  D  B  C  ^  =  triang  A  B  C.  atqui  ^  eft  port 

i.i6hujm.      A  BC  —  jtriang  AFC-,  ergotriang  ABCport.  ABC::^  .  f :; 

Hoc  quod  artificio  quafi  mechanico  fic  adfimxerat,  dehinc  mctho- 
do  prorfusGeoraetric:.  deinonflrratum  exhibebic. 

Dffnitiones 

Portionum  fub  re^la  &  curva  comprehenfarum 
j.     Bafin  quidem  appello  reftamiftam} 

2.  Altitudinera  vero  maximam  perpendicularera  a  curva  lineade- 
miilam  in  bafin  portionis  ; 

3.  Verticem  vero  puni^um,  a  quo  maxima  perpendicularis  du- 
citur. 

Prop.  XFIII, 

Fig..  21  o.  Si  in  portione  ('A  B  C),  ^«^  continetPir  fnh  reUa  &  parahoUy  a  me- 
dia  bafe  dmatHr  re^a  (D  B)  diametro  parallela  5  vertex  erit  portionis 
pm^um  (B),  in  quo  duBa  diametro  paralleU  (D  W)fecat  paraboUm. 

a  1  h»'iui.  RedaE  F  contingat  parabolam  in  B,  &  demittatur  B  G  ad  A  C 

b  1  def.adij.  perpendicularis  j  &  quia  E  F  efl  ^parallela  bafi  A  C,liqiiet  BG  elTe 
htijus.  maximam  perpendicularem  earum  quaf  a  fe<flione  duci  polfunt  in  AC  • 

&  ^proinde  B  fore  verticera  portionis  A  B  C.  ^E.D. 

Prop,  XIX. 

Si  in  portionem  (  A  B"  C)  comprehr/ifam  fuh  re^a  &  parahoU  du' 
cmtur  duiZ  reUit  (D  B,  F  E)  paralleU  diametro,  ilU  cjuidern  (D  B)  ^ 
media  bafe,  hac  vero  fF  E)^  media  dimidia\  erit  du^ta  kmedia 

baje 
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^^/tf  (D  B)  iu^A  k  media  Mmiiia  (FE)  fefgnitmi^  lofigitudine. 

Nam  ducatur  (E  G)  parallela  bafi  A  G ;  &  quia  B  D.  B  G  » ••  f  ^  ^''•^"'- 
D  Aq.  G  Eq  i'::  D  Aq.  D  Fq  '^ ::  4.  i ,  erit  '^  convertendo  B  D.G  D  c  \lhums 
(i>EFJ)::4.3"^;-i.  0.'^^-  dcor,4.<. 

Cor.    BD.  BG::4.  I. 

Prop,   XX. 

Si  portioni  ( A  B  C)  comfeehenfa  fuh  reBa  &  fArahoU  infcrihdtur    Fig.  212. 
triangHlum  (  A  B  C)  eandem  hafm  hahens  cum  fortione,  eandemqne  al- 
titHdinem  ,  maJHs  erit  infcriftum  ( A  B  C)  qu^m  dimidium  fortionis. 

Per  verticem  B  ducatur  tangens  E  F  («quae  bafi  eft  parallela),  cui  a  i  hmus. 
occurant  A  E,C  F  diametro  parallel^e ;  lique'tque  pgr  A  E  F  C^  (hoc  b  41.  i. 
eft  2  triang  A  B  C  )  majus  efTe  portione  A  B  G. 

CorolL  Hinc,  liquet,  quod  huic  portioni  po/Iibile  efi:  polygonum 
infcribcre  ,  ita  ut  relids  portiones  rainores  iint  omni  propofito 
fpatio. 

Nam  fi  poftionibus  A  G  B,  C  H  B  infcribantur  triangula ,  *\\xc  ^  ^o  hujus. 
auferent  plufquam  feraifles  portionum  AHB,CHB;  &  fi  in  reli- 
quis id fiat, idem continget.  •'quare  tandem  ad  reliqiaas  dato  fpatio^*'^®' 
Hiinores  perveniatur  neceflfe  eft. 

Prop,  XXL 

Si  fortioni  ( A  B  C)  comprehenfce  fnh  reBa  &  parahola  infcrihatHr  Fig.  213. 
triangulum  (AB  C)  eandem  hafm  hahens  cum  fortione^  eandemqne  al- 
titudinem  j  infcrihantnr  vero  &  alia  triangpila  fA  H  B,  C  F  B)  re- 
ii^i^is pdrtiomhus (^AH  B,  CFB  ),  eafdem hafes hahentia  c/mportio- 
nihus^  eandemtjue  altitudioem  ;  fingHhram  triangHlorum  (  A  H  B, 
CFB)  reli^i4 portionihm  infcriftGrnm  oEiuplHm  eji  tri.ingHlum  (ABC) 
totppomeni  infcriptnm. 

Nam  quia  G I.  D  B  « ::  A I.  A  B  ^::  2 .  4  ;  &  D  B.  G  H  ^-  4.  3  ;  a  4.  ^. 
eritesaequoG  I.  G  H  ::  2. 3  j  adeoque  G  I  —  2!^  ;  ^  quare  tri-  bce»/. 
ang  I  A  G  =  i  triang  H  A I ;  ideoque  triang  B  A  D  ^  (f  I  A  G)  ^  '^t^"'' 
~  8  triang  lAH.  ^quarc  iriang  AB  C^zB  A  D)  =  StrianggJ;^ 
AHB.  ^£.Z>.  fi5.V 

CorolL    Triang  AHB4^CFB=^  iriang  A  B  G. 

S  2  Prof, 


V^2 
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rrop.  XXII. 


Vi^.  1 1 4.' .  Si  fr.  fortio  (  A  B  C)  ccmprehehefifr.fHifyeSta  &  parahota ,  &fp4- 
tia  ponA-ritHr  quotcdficjHe  (X^"^  ^TS)  dei^icefs  in  (jHAdriipU  ratione -^  ft 
vero  fp^ttiorum  ma^:ianm  (X)  acjHale  tnanqHle  (ABC)  [.■'ajin  habenti 
eandem  cnm  portione,  &  altitndinem  ea^dem  j  ^mnl  omnia  fpatia  mi' 
nora  ernnt  portio:'ie(^Ps.'QZ)» 

Portionibus  A H  B,  CFB  infcribamur.  tiigana  AHB,  CFB 

portionibiis  itlis  accjue  aki ;  &  altera  pari  modo  reb"cjiiis  portioni- 

busAPH,COF;HMB,HSIB;  condatque  fore  triang  A  H  B 

a  coY.  XI  huj.   -[-  C  F  B  'm  ^  criing  A  B  C  ^—-^  X  — >  Y  ;    item  pariter  fore 

^hP'  EriangAPR-l-HMB  ^rr  ^  AHB-,  &  triang  COF  ^-FNB 

ciz.U  a— ^CFBj  ^acl.6quetriangAPH4-HMB-l-  COF4-FNB 

^^'^'  =  t  A  H  B  -t-  ^  C  F  B  'i  -  ^  Y  br^  Z  :  ergo  quum  iHa  trigona 

fimul  omnia  deficiant  d  portione  A  B  C,  erunt  fimul  X,  Y,  Z  eadera 

jninora-. 

rrop.  XX III. 

D»:-C.B.A.        Si  compo^mtffr  m4£f7itHdiyjes  (D,C,B,A)  deinceps  in  qmdrnpla 
64.15.  4. 1.   ratione  ;  omnes  magmtndines.^  infHper^ne  minimA  v  A)  fars  tertia  r*- 
demfHmm£  adjed:a^  ernnt  fefcjmterti^maxima  (D). 

tj t,yp^  Nara quia D *r=  /)C, erit fD  =  fC  —  C-j-^C;  rimiliteVque 

fC  =  B^-fB;  &fB  =  A^-yA;  eft  ergof  D=C-f  B 
-HtB  =  C^-B4.A4-  7A;  quireD-l-C^-.B4,A4- 
tA.D:;i  4-^.1.  ^E.D. 

CoyqIL  Hinc,  figura  portioni  infcri-pta  ( juxta  2  2  hujvis)  rainor 
efl  quam  f  trigoni  A  B  C. 

Fjt  enim(ibidem)  emagnitudinibus  X,  Y,  Z-fr-.iRxatiene  .4  ad 
J  j  quarura  maxima  X  aquatur  triangulo  A  B  C. 

ScholiHm, 

Liquidius  id  deducatur  ex  hac  «niverfali  propofitione. 

Sint  quotcunque  quanta  proportionalitcr  dccrefcentia  in  ratione  * 
sdC.    eorura    lit  extremum  « ,  &  ftirama  dicaiur  Z  ;  eritZr::; 

ctot  —  Cia 
rt  —  Q  * 

Nara 
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Nam  ut  prirrium  ad  fecundum,  ^ica  funt  omnia  antecedentia  ad  "li'!" 
omnia  confequencia,  hoc  efl  «.  C ::  Z — <c.  Z  — «  5  quarc  (excrema  & 
mediain  feducendo)  eft '^Z— ■««  =  ^Z — Ca.  &  (tranfponendo) 
«Z — ^Z  =  ** — ^»  j  &  (dividendo  utrinque  per  a—C)  eft  Z  r=: 


Hincfi».^:'.  4.  i  ♦,  ericZ^  ^— ^;  w4fihac  prop.  23. 

Adnotetur  autera,    quod  fi  progre/Iio  conrinuetur  ad  infinitiTra  , 
fcilicet  ut  '«fic  =0  nihil  j  tunc  evanefcente  tcrmino  ^^  ,  liquet  fore 

y     ttCL 

L^  — ■ it' 

0.  —  * 

Hinc  fi  « .  ^ ::  4.  I  ;  erit  Z  —  f '<«. 

Hinc  autcm  breviffime  conflat  Archimidex  quadratiira ;  unaque 
plures  innumerae  fimiliier  eliciuntur. 

Prop.XXir. 

Omnisfortio  (A  B  C)  comprehenpi  fnh  re^a  &  parai^oUy  fefijHi-     Fig.  214, 
term  efi  triangali  (A  B  C)  em^emhafin  hahentis  cnrry  ipfay  &  alti' 
tHdinem  aqnalem 

Sit  Z  =  f  triang  A  B  C  5  ^^{\  fieri  potcfl:,  fit  primo  port  A  B  C 
C-Z  :  Mnfcribatur  porcioni  figura   A  P  H  M  B  N  F  O  G  trigonis  acor.  20  huj. 
conftans,    (  ut  in  prsecedentibus  )  ac  ita  ut  i^ii  port  A  B  C — fig  ^"''  ^^  *"> 
APHMBNFOC-nport  ABC— Z  ;  eft  ergoZ-^fig  APH 
M  B  N  F  O  C ;  ^  h2ec  autem  figura  minor  eft  quam  f  triang  A  B  C  j 
ergo  magis  Z  "^  f  triang  A  B  C,  contra  hypothefin. 

Sitjamport  ABC~=)Z;  &  concipiatur  fcries  raagnitudinurti 
(quarurafumma  vocetur  S)  progrediens  in  quadrupla  ratione  ,  (in- 
cipiens  utique  a  triangulo  A  B  C ,  &  decrefcens  in  »)  "^ita  m  fit  *~:i!  c cor,zo,hxj. 

Z port  A  B  C  :  cum  i^itur  fit  S  -+- — ^  =  Z  ;   erit  «  "3  S  -\ — d  13  hujus. 

}  3 

— port  A  B  C  .  unde  liquebit  effe  portionem  A  B  C  '"n  S,    ^  Quod  e  21  %, 

efl:  abfurdum. 
Quare  pocius  efl  port  A  B  C  =  Z  =  f  triang  A  B  G. 

•  CorolL 
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CoroM, 
Hinc 
a^j  j,  T.    SidudaFGperB  ad  A  G  paraliela  compleatur  parallelo- 

hi^'hu]ui,  grammum  AG;  eritpgr.AG.  port.  ABC  :;  ^.  2.  Nam  pgr 
A  G.  iriang  A  B  C  ^::  6.  3  j  &  triang  A  B  C.  port  A  B  C  "^::  3.  4. 
quare  exarquo  pgr  A  G.  porc  AB  C  ::  6.  4  ::  ^.  2. 

2.  Complementum  A  Y  B  F  ell:  t  femiportionis  A  B  D. 

3.  Hinc  tacilcefficitur  quadratumxquale  portioni.  Nam  pro- 
ducaturDBinE,  utfitBE  =  |BD;  vel£D  =  fBDj  &con- 
neftantur  E  A,  E  C  ;  liquet  trigonuai  A  E  C  xquari  portioni  ABC. 

*i4.  r.  unde  fi  ^fiat  trigono  AEC^cqualequadratum,  liquct faftum  efle. 

4.  Jtaque  tacile  ad  datam  redam  applicatur  paraboiica  portio 
ad  iliam  fcilicet  applicato  triangulo  A  E  C. 


DE 
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Prop,  7. 

S/  dfio  fnt  fpatia  (A  B,  C  D)  contenta,  fnb  recia,  &  farahU^    Fig.  2  \6. 
^cjuam  fojfHmus  ad  datam  reEtam  applkare  j  ex  utroane  ipforum  *  ^'"'.^4.  ^fj^. 
compofiti  nfagmtHdinu  centrim  gravitati^  (H)  erit  in  re^acome^en-     P^^^^* 
te  ipforumcentragravitatis  (E,F),  dividens  di^amreBam  (E,  F), 
«r//'y?^f4rr<fJ'(EH,  FH)  reciproce  eandem  rationem  hahea^t  cum 
fpatiis  <iAB,CD). 

Accipe  F  G, F K  pares  ipfi  E  H  (uHde E G  =  F  H),  & fiat E  L  J  5-''*»- 
=  E  G  (F  H).  ad  G  L  applicentur  pgr  ^  G  O,  G  P  Hurumvis  xqua-    "';*/•  '^'  ^"' 
le  diraidio  A  B,  &  produdtis  O  R,  P  Q  compleatur  pgr  Q  M.  Eftque  c  6  £:r  7  id, 
parabCD.  parab  AB^::  EH.FH '^::  2EH(^  2G  F).  iFH^iEG)   ^f«;>. 
'::  G  K.  G  L  ^ ;:  QJSI.  Qj^  ^::  pgr  Q  M.  Q^O  '  (parab  A  B)  ^  unde  ^  '  ^  ^ 
parab  C  D  =  pgr  Q  M.  Cum  igitur  '^fit  E  centrum  pgr'  Q  O,  &  F  ^""-^- 
centrum  pgr'  Q^M  Oob  EG  =  E  L ,  &  F  G  =  F  K)  fitque  Q.M.  g  1"^"^; 
QP  ::EH.  F  H;  liquet  propofitum.  ^u-s- 

Manifeftum, 
Siportioni  {ABC)ffihreSia,  & parahola  cor.tentHm^  infcrihattir  Fig.  217,1 
iriangHlum  (A  B  C),  eandem  hajim  hahens  cam  portione^  &  dqualem 
altitudinem  \  &  rnrfm  relicjHii  portiomhm  infcrihantm  triangula 
(A  E  B,  C  F  B^)eafdem  hjifes  hahemia  cum  portionihm  ,  (Ir  itqualem 
altitudinem  'j  &  femper  relicjHis  portionibm  triangula  infcrihantur  eo- 
dem  modo  (A  M  E,  E  S  B,  C  N  F,  F  T  B  &c)  ;  ortafigura  ( A  M  E  ^ 

S  B  T  F  N  C)  portioni  evidenter'^  infcribi  dicatur.    Licfuet  vero^  quod  *^^<"''^''''^'"  r- 
fic  infcriptAfigHra  angHlos  conneU:entes  (S  T,  E  F,  M  N),  c^Hx,que  pro-  >'*'*^'^' 
xime  funt  a  vertice  fortionis  ("8) .  qudc^m  djinceps  faralleU  erHnt  por- 
tionishafi(^A  C),  &  hifecahuntHr  i  portionis  diametro  (B  D)  ;    & 
diametros  fecahunt  in  rationes  nHmerorHm  deinceps  imparium^  w^o  ditia 
illa  (B  X^quitad  verticem  portimi-s. 

HOG 


12$  Di  MqmpofiderantjbnsLiBAl, 

*i'h¥Hmm-       Hoc-tleraonftrandumeflin^Ordinibus. 

ntin-)  cui  ttijciipumTa^eiii  {QidinesvelSsnc^),  de  q^uo  tJtbil admadumcov^tit. 

a  I  de  citt.  par.  ]sjam  {duCih  M  P,  E  H,  N  R,  F  L  diametro  paralJelis)erit  A  Gr= 
^"^■^-  r^  G  B  i  & '  ^  ideo  A  H  =  H  L  ;  '  limilitcrque  A  J  =:  1  E,  ac  *ideo 
Vii\.  '"^'  A  P  =  P  H ;  &  (ic  porro  A  D  in  partes  a-quales  dividetur,  &  pari- 
e  14  '5.*  terC  D  in  totidem  irquales  ;    Sinde  A  P—  CR.    Cum  igitur  (it 

Udequpar.  AP.PO''::  AD.DB°::CO.  DB-CR.RQ^^.:  AP.PO.-^Eiit  RQzr:  PO. 
oiax.i.  jfem  P0.0M'::DC.  D  P"^::  A  D  .  D  R  * ::  R  Q^  QJs^  ^::P0. 

k  cor  V  de  ^  ^^'  ''^"^^"'''  ^^  "^  ^^  ^'  ^'"^"^  R  N  =  P  M/&  M  N  ipfi  A,C 
"luadpdrl^  parallela  eft.  Simili  dikurfu  E  F,  &  S  T  ip(i  A  C  parallelx  often- 
*  denturi=undeMV  =  VN,&EX^XF&c.  DeniqueBD.BX 
'^:;^.  I.  -Et  fimili  modo,  B  X.  B  Y  ::4.  r  ;  unde  fi  B  Y  ponatur  i, 
eritYX=:  ^(BX  — 4>  BD=i6,XDvelEHr=:i2)  item 
H  G.  D  B  (^A  H.  A  D)  ::  8.  1 6.  unde  E  G  =:  4  :  ducatur  M  Z  ad 
A  B  parallcla ,  &  ob  E  G.  E  Z  ^:  4.  1 ;  erit  Z  G  (M  O)  =  3  ,&  OP 
(t  H  G)  =  4,  ergo  M  P (V  D)  ==  7,  &:  proinde  X  V  (X  D— VD) 
—  ^.     Ex  quibus  conftat  de  omnibns.  ^E.D. 


CoroH. 

I. 

EG 

=  FK. 

unde 

2. 

GK 

prrallela  ad  E  F. 

3. 

EG 

-BX: 

=:^BD. 

Prop,  II, 

Fig,2 18.  Si  vero  portmi  (  A  B  C)  compreheytfajHbreBa^  &  reUAtigHli  co- 

mfeUione  reUilinenm  (AMESBTFNC)  evidemer  infcribMHry 
infcrifticentrtim  gravitatis  erit  in  fortionis  diametro  (BDj. 

a  Itmm.  pr^c.        Nam  conneaantur  anguli  reais  M  N,  E  F,  S  T,  ^hx  parallelsf  funt 

b  i<i,(^i'i.\de  bafi  A  C, &  bifecantur  a  diaroeiro  B  D  j  ^quare  trapeziorum  A  N, 

aguip.         M  F ,  E  T>  &  trigoni  S  B  T  fingula  centra  gravitatis  funt  in  diametro 

c 7  cor.  j.ide-^  Q^   cgj^gQ  ^  compofiti  ex  his  centrura  gr.  eft  in  eadera.  ^E.T). 

A^uip.  °  '^  , 

Lemm^» 

Fie-  2 1 9.        ^^"'  trapezia  D  E,  ^  ^,  &  M  G,  mg,  in  quibus  D  M.  M  N  :;  dm. 
Z20.*    ^^-  &DA.ME  ::^;«  7»e.  AtqueME.N  G  ::»;tf.  «^.  erittrap. 
DE.MG::  trap^e.  mg. 

Producantiir  A  EP,  E  G  O,  <«  ^/>,f  ^  0,  ut  occurrant  ipfis  DN,  dn. 

Elique 


yirchinecUs .  Faq .    l^Q  •         9' 
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£flqueP  D.  P  M »::  D  A.  M  E  ^::  ^a.  mhvfl  fm  '::  P  D.  P  M.  a  4.  $, 
ergo  dividendoP  M.  M  D  ::  fm,md.,  ^hemHt).MN::md.mff.  ^hP- 
ergo  ex  a^quo  P  M.  M  N  ::  fm.  mn  j  item  ob  M  E.  N  G  ^ : :  w/^-,  ?7^ .  *^  ^  ^ •  ^ 
"eric  M  N.  M  O  ::  mn.  mo.  ergo  rurfus  ex  sequo  P  M.X^  M  ::  />«?., 
m  ;  ^hoc  eft  triang  P  M  E.  O  M  E  ::  triangpw^,  ome.  itena  triang  ^  ^q*^^ 
O  M  E.  O  N  G  ^=  M  E.  N  G,  bis  '^  =  me.  ng,  bis  ^  =:  triang  ome.  fi^'^," 
ifng',  ergo permutando  triang  OME. c;^^  ::triangON  G.  onih. 
trapM  G.  mg  j  &  rurfus  perrautando  triang  O  M  E.  trap  M  G  :: 
triang  ome.  trap  mg  ;   ergo  ex  sequali  triang  P  M  E.  trap  M  G  :: 
triang  fme.  trap  mgr,  quinirao  (imiliter  trap  D  E.  triangPME:: 
trap  de.  triang  ^me  j  ergo  denuo  ex  x quo  trap  D  E.  M  G  ;:  trap  de* 
mg.  ^e.D. 

CorolL    Trap  D  E.  triang  O  M  E  ^*"::  trap.^/*-.  triangc;»^.  *  2,2.  f. 

Lemma  2 , 

Si  A.  B  ::  D.  E.  &  A.  C ::  D.  F.  Erit  B.  C ::  E.  F.  &  A.  B  +  C    Fig. 2 1 1,^ 
::D.E4-F.  -mi^ti-    . 

Nam  permutando  B,  E  ( A.  D) ::  C.  F.  &  rurfus  pe^Wdndo  B.  G 
E.F.     ltemB-1-C.  Eh-F*:;  (B.E::)A.D.    ergo  permutando  a  i^-?» 
A,  B-l-  C::  D.E-l-F.  i'  inu 

Quodfifit  A.  B4-.C::D.C-1-F;  &A.B::D.E.  ericB.C:r 
E.F.  &A.C::D.F.  Jtem  fi  fuerit  B.  C  ::  E.  F.  &  A.BH-C:^ 
D.  E  ^-  F.  Erit  A.  B  ::  D.  E.  &  A.  C  ::  D.  F.  Quae  ex  iiralli  ra- 
lionum  permuratione,  inverfione  &c.  facile  eliduntut.  ■       ' 

Trt^p.  IJI, 

Si  dmrum  portionam  ^fmilinm  (A  B  G,  nhc)  fuh  re^a,  &  fdraho»    Fig.  222», 
la  comprehenfarur/tjHtrii^Here^ilinemn  inftrihMttir  evidenter  -^  hahe-     •  J,.' ..a.':j '5,, ' 
mtvero  infcriftareBilinea  latera  mjitno  dqitulia  mpiltitudinej  ce?nr'a*'  ^p,     ; 
gravitnmmQL^j)fimiliterfecantdi^metrQsfortionHm  (B  D,  ^(^), 

Angulos  connewlant  rfd^  E  F,  G  H^KL,  r/,^^,y  1  fintque  Q,    ,   ...  ^  ,, ; 
R  centra  trapeziorura  A  F,  E  H,  &  S  corapolici  es  iilis  A  H  ;  &  Ti-    'Zxi^^xi 
niilirer  i^,?-/ ijnt  centra  ipforum  ^/,  ^/,'j  ^r/7 :  item  fit  X  centrura  com- 
pofiti  ex  trapezio  G  L,  &  trigono  K  B  L,  &  x  ipfius  f/  -)-  triang  khl,  ^  {  ^oqupau 
Jam  ob  A  Dq.  E  Mq  ^-  B  D.  B  M  ^ ::  M.  bm  ::  ad<i .  em^  ;  erlt  A  D.  b *7f .0;^^. 
E  M  C^A  C.  E  F)  ::  al  em  ^ac.  ef).  ''  ergo  2  A  C  ^-  E  F.  zE  F  -{-  c  i^"*^* 
A  C  :;  2  ^c  -f  ef.  2 ef  -|-  ac,  hoc  eft  M  C2^ Q  D  ::  /»f  qd  j  crgo  d  1  j.  C?*  1?'.  f  * 

T  eom-  ^ 


1 3^  De  MqmponderantibHf  Lib.  if. 

J  1 5.1  .*2«i;.  componendo  M  D.  Q  D ::  ml  ^l  item  B  D.  M  D  ::  hl  ml  itaqoe 
£  6  iy  7  I  tf-  ^iff^J"»  B  D.  Q  D  ::  U  ^i  ;  pariterque  B  D.  Mq  ::  ^^  ^^.  Simili 
^^uip.  «^i^curfu  B  D.  R  M  ::  bl  rtn  ;  ^quare  B  D.  R  Q  :.-  hd.  rcj,  Item  R  S. 

h  i./e^w.  1  fc«j.  S  Q^S;:  trap  A  F.  E  H  '':.•  trap  af.  eh  ::  rs.  :q,  ergo  cx  aequo  HD  SQ 
ki./m.i%.  ::Uj^;&«proindeBD.SD::Uj^.     Siraili  difcurfu  BD.'bX 

'lU""'  '  ;•  ^^  ^-^  >  ^  P"*^'"^^  ^  ^-^  ^'  ••  ^^'  ^^'  QyJa-  vero  trap  A  F.  E  H 
^  *  ^'.:af.eh.  critcomponendo  A  H.  E  H  ::<?/?.  f/>.  Itcm  trap  E  H  GL 
^::ah.gL  &  trapGL.  triang  K  B  L '::^/.  ^^/.  ergo  exxquo  AH. 
GL::A^/.  &AH.KBL::^^.j^^/.  &  f  idcirco  A  H  .  G  L -i- 
K  B  L  KX  V.  YS)  ::  ah  gl  -f-  kkl-  (^xj  •  p)-  <Sc  cum  priiis  fueric 
B  D.  X  S :;  hl  xs ;  htit  B  D.  X  Y  ::  hd.  xj  ;  ^  ideo'que  etiam  B  D. 
B  Y  ::  hd.  hj  .  &  B  D.  Y  D  ::  hd.  yd.  ac  denique  dividendo  B  Y.  Y  D 
i:h).jd.   ^D. 

yist.  Portionum  fimilirudinera  inteliigit  hic  Author,  non  flri- 
Oiffimara,  at  lariore  fenfu,  juxta  quem  omnia  triangula,  &  omnes  fi- 
gurxAnalogic^Cinquibus  nempe  fi  diametriaveriice  proportiona- 
liter  dividantur,  per  diviliones  duftae  ordinatae  proportionales  fiunt) 
fibimct  adimilari  dicantur  ;  unde  quxvis  duo  parabolica  fegmenta 
limilia  effe  fupponit  hic  difcurfus ;  id  quod  probe,  quo  fcrupuli  toU 
lantur,  aniraadverfum  oportet. 

Fig.  124.         OmmporHotiis  (A  B  C)  corKp-eheyifa  fnh  re^a,  &  parahola,  cen- 

tnmgravitati^ef}  inportionii  diametro^^D^. 

Si  neges,  efto  E  centrura  portionis  extra  B  D  .  ducatur  E  F  ad  B  D 
a  1 .  g,  parallela  ;  litque  C  F.  F  D ::  C  A.  ^  A «::  triang  CBA  .  trian"  GB A 

b  f«r.  lo.  de     btum  portioni  infcribatur  figura evidens  (qua?  vocetur  X),  ita°ut  oorE» 
clX/r'-    1 1^-^~-  ^^^^"8  G  B  A.  Infcript.\utem  figura^^centrum^^  a 
A  8.  y.  "'  ^  connexx  H  E  occurrat  C  K  ad  B  D  parailela.    Eftque  X  port 

e  ftihs.  A  B  G-X  ^cr-  triang  A  B  C  .  port  A  B  C— X  '^  c"  triang  A  B  C. 

f  ^0.5  ABG(-:CF.  DE::KE.HE.)  SitM  E  .  H  E  ::  X.  poit  AB  C 

l  -^M^P.  uIlT'''  M  E.  H  E  t:-  KE.  H  E  ;  &  qdeo  M  E  c-K  E ,  & 
^  nr      a    M  scentrum  reliquarura  portionum  erit  extra  fedioBem.  Q.E.A. 

Coroll.     Hinc  fi  ex  tota  portione  auferaiur  trigonura  A  B  C 
«cenirum  reliquarum  portionum  ed  in  BD^^  fic  porro,  ablatis  aliis 


trigonfe  figurae  infcriptae. 


Lemrna, 


De  M^niponderantihHS  L i  b.  II,  1 20 

Lemma» 

SiLR.  R  Pc-LS.  SP  erit  L  Rc- LS. 

Nam  compoaendo  L  P.  R  P  c-L  P.  S  P.  «ergo  R  P  -3  S  P.  &  ^  ^***  ^» 
proinde  L  R  cr"  L  S, 

Inverse,  fi  L  R  cr-L  S.  crit  L  R.  R  P  c-  L  S.  S  P. 
NaraLR.RP''cr-LS.  RP^cr-LS.SP.  ^s.y. 

Trop.  V. 

y,   Si portioni (ABC) comfrehenfafHb reEla^  &  farahoU^   infcrihattir    Fig.  ^ifl 
reStilineum  (A  E  B  F  C)  evidenter,  tmm  portionis  centrum gravitatM 
(S)  fropiHJ  efi  vertici portionis  {B)^  <^ptam  infcripti  re^ilinei  centrHm 
(R). 

Sit  P  ccntrum  trigoni  A  B  C ,  &  reliquarum  portionum  A  E  B, 

G  F  B  centra  fint  M,  N  •  trigonorum  vero  A  E  B ;    C  F  B  centra 

\fint  1,  K,  &  conneftantur  M  N,  I  K,  G  H ;    liquet  O  efle  cenrrum 

•  port  A  E  B  +  C  F  B.  (quia  hoc  eft  in  utraquc  ^M  N,''^  D),  &  L  ^  <j  .^^     ,  ^^ 
effe  centrum  triang  AEB-hCFBj  &  quia  A  G  =  ^  A  B ,  &     ^auw     ' 

•  CHrriCB,  =eritDQ^==:iDB;  &DP  C^D  B) -id  D  O  j  ^^«^.4^«;«». 
undc  DP-D  DS(nam  S^cadit  inter  0,P).  Simili  difcarfu  IG"^  M  G  . «  i.  <?. 
quare  L  P"^  O  P  :  cum  iiaque  fij  L  R.  R  P  ^::  iriang  A  B  C.  t.i-'  ^  ^  """-^4.1  de 
angAEB  -t-CFB.  ^crtriangABC.  portAEB  +CFB  =  ::  e/g'f  ^  ^^ 
O  S  S  P  f  cr  L  S.  S  P.  6  crit  L  R  cr  L  S ;  quare  S  cll  prooius  ver-     A^uip\ 
liciB.  ^S,D.  .  fs.  f. 

Coroli.    Simiiiter,  quo  figura  infcripta  plura  habei  laieraj  eo  cen-  §  ^*"»^» />''<«- 
trum  ejus  propius  ad  verticcm  acccdet. 

Prop,   VI,  ^ 

I^atA  portione  ( ABC)  comprehenfafnb  re^a,  &  pAraboU ,  pojfibi V    fjV  2  % 5, 
efi  portiunire^ilineHm  (A^  B  S  ti)  eviienter  infcribere,  itA  ut  re- 
^a  (SR),  ^hx  efi  imer  centra  ^ravitatnm  portiom.<,  <^  infcripti  re^i- 
linei  minor  fit  qHacHn<^ti€  re^a  propcfita  (Z;. 

Sii  B  S.  Z ::  triang  A  B  C.  X  ;  6c  ^infcribatur  figura  (A  E  B  FC)  a  cor,  20  de 
evidenter  (cujus  centrum  R),  iia  ut  port  A  B  C—- fig  AEBF C  "ti  X.  3«.  par, 
Dico  fadum. 

.Sifi«ipoKfi,GtSRc^?2,.   eftque  pon  A  B  C.  fortABC- 

T   i  fia 
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'ty/;  %A£FBC^™angABC.S-BS.Z.  ^^bs.SR.  itaque 

fi -pona^nr  port  A  B  C.  porr  A  B  G— fig  A  E  B  F  C  ::  T  S.  S  R,  eric 

iB.iJee~2",  T  S  c~B  S  j  &T  '^centrum  ponionura  reliquarum  dempta  figura 
A  E  B  F  C  erit  extra  B  D,  contra  eoroll.  4  hujus. 

Brcviu?.  Quofigurainrcripta  plura  habetJatera,  eo  propius  ac- 
cedec  ad  verticem  •  proinde  ad  cencrum  fere  acceder,  ex  continuo  la- 
serum  augmento. 

Dii^rum  fmilium  fortiofiHm  f  A  B  C,  M  N  O)  com^yehenfarHm  fpib 
rig.  *  ^7»  re^a,  &  p.irahola,  ce>nragravitatHm  (Ej  Q)  i^^  eadem  rationefecent 
^^g--^^-    Mametros(hD,N?y 

Si  negas  efio  B  H.  H  D  ::  N  Q.  QJ?  (ita  nempe  primdut  H  ca- 

dac  intra  E).  Portioni  A  B  C  ^infcribatur  figura  A  F  B  G  C,   cujus 

adrJ;«;Vfj.        centrum  G,  ira  ut  E  G  ~D  £  H  j  &  huic  ^/imilis  figura  infcribatur 

*  Not.  portioni  M  N  O,  cujus  centrum  fit  T  :  &  ob  N  Q^Q  P^::  B  H.  HD) 

^%-     .    .   "cr(BG  GD-^r.^NT.T  P;  <=eritNQ^c-NT,contra  5  hujus. 

dl7u'm  '^         ^"°^  ^  ^'^^^  ^^^  B  K.  K  D  ::  N  Q.  QJ^  ;  &  K  cadere  fupra  E  ; 

'   '       fiatNX.XP^tBE.ED^cr-^KKD^rNQ.QP.-^ergoNXcr-NQ^} 

fic  relabimur  in  primam  hypothefin,  quam  abfurdam  demonftravimus. 

Aliter  brevius.     Cum  centra  fimilium  figurarum  infcriptarum,  fi 

laterum  numerus  augeatur  infinite,  in  centra  portionum  definant,  & 

illarum  centra  proportionaliter  dividant  diametros,  harum  centra 

idem  efficient. 

^*"  Not.  Similes  dicuntur  infcriprse  fegmenris  figurae,'  non  juxta 
flriiftam  illam,  qun^  iritio  ftxti  elcmenii  dcfinitur ,  fimilitudinem, 
hA  propter  fimilem  infcribendi  modum,  quaIisin»ppofitoad  primam 
hujus  manifeflo,  &  in  2 1  ^  ^^  cjuadr.  farab.  defcribirur  •  quae  certe  fi- 
rniliiudo  huic  fundando  ratiocinio  fufficit.   vid  Not.  ad  5  hujus. 

Prop,  VI JI, 

Fig.  2  2  p ,         CiiJHfcme]pj€  pmionis  (  A  B  C J  fub  re5ia,  &  parahla  content<&  cen- 

trnm gravitatis  {Yi)  dividit  fortionis  diametrum  (B  D),  ita  ut  fars 
eji^s  (B  H),  CjU£  ad  verticem^,  fefqaialtera  fit  partis  (H  D)  ^ua  aU 
hafm. 

Portioni  infcribatur  figura  evidens  A  K  B  L  G  ,  &  portionum 
A  K  B,  C  L  B  centra  fint  M,  N  j  ac  E  centruEi  rrigoni  A  B  C  ;  du- 

cantur 
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^eritBH  — (4KM=)  4SQ.   ergo   (  fublata  S  Q)  eft  B  S-|-.  ei^.^i^a.f^r. 
Q,H=  ?SQ=:3SX(BS)-1-.9XQ;  ergo  QH  ^jX  Q.   at- f^^Cs-y.i  *2«. 
Gui  3. 1  ^:  triang  A  B  C.  port  A  K  E  +  C  L  B  f;:  QH.  H  E.  sergo  §  9.  U 
XCI=:HE;  iinde  XE  (BX,  vel  DE)  =  5H  E ;  &  XH  = 
4H  E, &  H  D  =  6H  E.  Liquet  igitur  fere  B  H.  H  D ::  ^.  6  i:  3.2. 

CmlL  BD.  |H  D::i^5::^  z'/ 
Bp.  BH::i^p::j.  s.p- 
BD.  [HE::  15.1.  3 

Lmma. 

Quotlibet  AB,CB,DB,EB-H-;  eruntexceflfus  A  C,C  D,DE 
etiam-H-in  eadem  ratione.  Nam  ob  AB .  C  B::CB.  D  B,  erit 
divifim  A  C.  C  B ::  C  D.  D  B  5  &  permutatim  A  C.  C  D  ::  C  B. 
D  B ;  irem  ob  C  B.  D  B ::  D  B.  E  6  .  erit  divifim  C  D.  D  B  ::DE. 
E  B  i  petmutandoque  C  D.  D  E  ::  D  B.  E  B ::  C  B  .  D  B.  unde  li- 
quet fore  A C, C  D,  D E -H-  in  ratione  C  B ad D B ,  vel  AB  ad 
C^  R 

Cor&H.     A  D.  D  E  ::  A  B  -1-  C  B.  D  B  ::  C  B  J[^  D  B.  E  B,&c.  12,1^,  18,  r. 

Fr0p.  IX. 

Si  qmtmr  liftea  (A  B,  C  B,  D  B,  E  B)  fropmionnlesfnt  in  coml-  F'g'  2  3  c, 
nua  profortione ;  £7"  qmm  nationem  habet  minima  ad  exce^um ,  qm 
maximmexcedit  minimdm^  hanc  hi^bens  ftimatnr  ali^uA  a^  tres  i^mn^ 
tai  excejfpis,  qmmaxima propo-tionAlium  excedit  tertiam  j  ^fiam  ve- 
ro  hahetrationemdijHahs  ditpU  maxir>ii&  proporiimMinmt  d^  cjuadrH' 
tU  feenndie,&  JextMpU  tertite,  C^  tripU  qnartcz  ad  Aqnalemquintn- 
■pUmaxim<z-i&  decu,pUfecmd<&.,  &  decHpU  terti^e,  &  qmntHpUc^mr- 
tjgy  hanc  habens  accipiitnr  cjH<tdam  ad  excefHm,  cjHo  m^xima  proportio- 
m  'iptm  excedit  tertiam  j  fim:il  amba  fnmpt^e  ermt  dm  i^mntx  ipfm 
maxima, 

SitEB.AE::FG.i  AD;  item  2AB  +  4CB  ^-^DBv-f- 
3EB.5-AB4-.CB-i-  loDB  +  5EB;:GH.AD.  dicofore 
AB.  FH::  5,2. 
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Nominentur     L—  z  AB  4-  4C  B  ^\-^  6D  B  -F  3E  B 

M=5AB-|-  loGfi-l^ioDB-i- jEB. 

C^-zAB^-4CB+2DB. 

R=2AB4.4CB4-.4DB^-2EB. 

S=2DB-J-EB. 

TrrCB  +  sDB+iEB. 

V=2AB-+-3CBH-DB.  » 

X=AC-H3CD4-.2DE.  -,     . 

scsr  icmm.         ObAB-HCB.DB^::AD.DE;  ^erit  2AB4-2  CB:  ^Dfi:: 
tr^'c.  (AD.DE'::;  CB  -h  DB.EB.  ^quare  WS::  A  D.DE:  M 

^^^'1-  A  D.  D  O ::  R.  S ;  quare  inverse  componendo-  eril  A<X  A  D  ::  R-t-i 

*^  ^*-  ^«  S.  R ;  (hoc  eft  L.  R)  ;  item  A  D.  G H  ::  M.  L ;  ergo  ex  sequo  perf^ 

turbate  eft  A  O.  G  H  ::  M.  R  ^r.  r.  2.  Porro,  ob  D  O.  A  D ::  S.R '; 

d  priiis.  &  A  D.  D  E  ^::  V.  S  j  erit  rurfus. ex  spquo  perrurbate  DO. DEv. 

V.  R  •  quare  inverse  convertendo  T  (R — V) .  R,::  O  E.  D  E  1  item 

ccor.fm.  A  C.  C  B^:  D  E.  E  B  '::  C  D.. D  B  =::  3  G D.  3DB  ^::  2D  E.EB  ; 
•^adcdquc  X.  T  ::  D  E. EB4  crgo iterom  cx  aequo  perturbate  O  E. 
E  B  ::  X.  R ;  comporienddque  O  B.  E  B  ::  X  4-  R.  R  ;  ^icem  A  C 
4.CD.DE  ::  AB4-CB.DB  ::  CB4.DB.EB  ::  AB-tr 
2CB-t-DB.  DB  +  EB;  ergo  inverse componendo  A fe.  A D ;: 
AB-l-iCB-i-  2DBH-EB.  AB-i-  2CB4-DB^  :;Ri,Q. 

fi^,C5*i5.5.    fergoR.iQ::AE.tAD5::EB.FG;  erat  verd  priiis  X  4^ R. 

g%.  R ::  O  B.  E  B ;  ergo  exaequo  O  B  .  F  G  ::  X-|-  R  f  Q^(hoceft  :: 

3A  B4-  3D  B  4-  6C  B,  i :  2A  B  4-  2D  B  -h 4C  B;  i»;:  5-.  2  i  at* 
qui  fuit  AO.  G  H  ::  j.  2  .  quarc  *junctim  A  B.  F  G  :;  5. :.  ^JB.D. 

HaEGcondufio  fic  operose  monfirata,  poterit  ita  per  operationes 
Algcbraicas  expeditius  &;  liqnidius  oftendf. 

Sicut  *,  ^,  r,<^-H-  j  &  d.a~d::y.  ilmif  (  quare  y  ~ 
ii-^b:iiA;  &24-h4t-|-,^c-H  5^.544-10^  1-  loc+^d 

::  ^.^-(:(quare  ^^  If^lbL^Jri^^^^T.i.^^— 4^^-"^^^--  ^^-^)' 

Eft  ergo(rummasiftis  conjnrigcndo,  fraoiioneTque,  quibus  con- 
ftant  ,    ad    eandem    denorajnationem    rcdigeudo  )  y  -^  z,  z=: 

icaiia 
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ioaaa-\-'ioaahT]-~2caae-i-*iC(iad'^  icabd — loabc  C*—2oaad)  ^ohhc  —  ad 
—  ■^oacc^ — loahd) — icacd  —\  obcd'*'^]  oadd)  *  oh  cc  ~ 

^-^aa-^-  )0^^-4-  ^oac — )C^i — ^o^d—z^dd  bd. 

loaaa-i' zoaab^zo  aac — icahd — zoacd — -icadd     z    ^       , 

= -—       /   , — ., , — — ,,-  =y^.Qquoa 

z  ^aa  -i-  --^^oab  -j-  <ioac — 'yObd — '^ocd — z^dd 

patebit,  hujas  a^quationis  partem  utramque  muitiplicando  per  j  ,  & 
dividcndo  per  2,vel  mukiplicando  per  crucera),  itaqueconftat. 

Lemma^ 

In  paraboh  A  B  C,  fint  A  C,  D  E  ordinatim  applkats  ad  diame-    Fig.  251. 
trum  B  F ;  erunt  portiones  A  B  C,  D  B  E  inier  fe,  nt  cubi  femibafi- 

uraFA,  GD.  Zi^dequai. 

Nam,  connexis  BA,BC,BD,BEi  eft  port  ABC.DBE^::  /"*r.er  15.5. 
criang  A  B  C.  D  B  E  ^  ::  triang  BFA.triang  BG  D^rrF  A.G  D  ^  ^J- '• 
-HBF.BGrrFA.GD-t-^^FAq.GDq^-FAcub.GDcub.J"^/-    ^^^ 

Prop,  X. 

OntnM  friifti{  A  D  E  C)  a  faraboHcofegmento  ahlati  cemrHm  gra ■    Fig.  231. 

vitatis  efr  in  reUa  (G  F),  qm  diameter  eft  frfifti.,  hoc  mode  fojitum, 
^sqnife^a  reUa  (G  F)  in  cjuinqm  fartes  (G  L,  L  H,  H  K,  K  P,  P  F) 
inmedia(jftintaj>Arte(yiK')-^  ut  ejtts  particulapropiormifioribaftfrfi- 
fti  ad  relicfuam  partem  eandem  habeat  rationemy  ^uam  habet folidnmj 
baftn  cjuidem  habens  (^Hadratum  quod  ex  majore  baftum  fruftiy  altitn- 
dlnem  vero  a^Halem  Htricjue  fimptl  &  dnpU  mift^ris  bafis  &  majori^  ad 
folidttm)  bafin  ^uidem  habefJs  qmdratum  mimri^  bafis  frnfti,  altitudi' 
nm  vero  aqnalem  Htrique  &  dt^pU  majoris  bafis  &  minori  ipfarnm, 

DicofifueritHLIK::  zDE  +  A  C  «^  A  Cq.  2  AC-+- D^  *^ii,^ii.6, 
D  Iq^  fore  pund^um  1  centrum  gr.  frufti  A  D  E  C.  b  1 1.  ^. 

Sini  F  B,  Y  B,  G  B,  ZB-^';  &  ^fiat  F  H.  I  R  ::  F  Z.  Z  B  •  eflque  *^  ^"^  ^- 
F  Bq.  Y  Bq  'v.  F  B.  G  B  '^::  A  Fq.  DGq  ;  unde  F  B.  Y  B  ::  AF.DG.  ^^-^'  5"'^'"' 
item  FBcub.YBcub  ^(FB.ZB)  ::  AFcub.  DGcub  ;  ^::  port  f  .^L' pr^. 
A  B  C.  D  B  E ;   ergo  dividendo  F  Z.  Z  B  (sid  eft  F  H.  I  R)  ::  fruft  g  conii. 
A  D E  C.  D  B  E.  Porro,  D  E.  A  C»  (D  G.  A  F)  ^:  Y  B.  F  B.  'qna-  h  1 5.  y. 
reD^.AF  ::  YB.iFB;  &  componendo  D  E -H  AF.  A  F  ^^i^^'";;      , 
YB-1-iFBiFB.  &DEH-AF.AC.-(hoceft  ,  D  E  h- AF  \"^:^/^'^' 
»  A  Cq.  A  C  cub)  'Y  B  -J  •  i  F  B.  F  B.  Item  A  C  cub:  D  E  cub " ::  np,i;  .m  j.f 

F^ 
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^n.j.  FB.ZB;  deinDE.AC^(YB.BB)  °::ZB.GB;  ergopG. 

A  C  ••  -  Z  B  G  B  •  Gomponendoque  D  G.  A  C  ^-  D  G  ::  ^  Z  B. 
GBl)-tZB  jHindeDE.AC-t-DG^^CDEcub.AC +DG 
^  D  Eq)  ^-  Z  B.  G  B  4-  i  Z  E  :  quaproptcr  ex  squo  er it  D  E -4-  A  F 
^  A  Cq  A  C  J-.  D  G '^  D  Eq  Hhoc  eft  2  OE -i^  A  C  X  A  C  q.  2  AC 
.l-.DE^DEq.(shoceftHI.IK)::YBH-tFS.GB-i-tZB5 
&  componendo'  H  K.  1 K  ::  Y  B  ^-  t  F  B  +  G  B  4-  r  Z  B.  G  B 
4-tZB*^::2YB  -l-FB  +  2GB-t-ZB.2GB-]-Za.  wnde 
(antecedentesquintnpHcando)  F  G.  1  K  :i  jT  B  -)-  5ZB+  10  Y'B 
-t-ioGB.sGB^-ZB.ltera  FG.FK  ^::  >.  3.)  ::SFB-^ 
P^^^*  5ZB-J-10YB+  10GB.  2FB  4-2ZB4-4YB  -h4GB. 

crpo  (jungendo  confcquentes  duarum  proportionum  (FG.  IF:: 
5tB-h5ZB  +  ioYB+  10GB.  2FB  +  3ZB4.4YB4-' 
6G  B  i  vel  inversc  1 F.  F  G  ::  2F  B  -+- 4Y  B  ^-  6  G  B  H^  32-  B. 
5FB^^  10  Y  B4-  10  GB-j-  5  ZB  .  Itcm  1  R.FHO^  FG)  e :: 
roA«^«.         ZB.FZ5^ergoRF(lF  +  lR)  ^fFBj  proindeque  BR  =  ^ 
slhuU.        FB  j  adeoque  BR.  RF  ::3  .25  Hinde  punaum  Reft  centrura 
1 15».  5.  gr,  portionis  A  B  C :  fit  Q  centrum  portionis  D  B  E  5  itaque  B  Q. 

"9-5.  QG  ::3.2  ;  vel  compofite  B  G.  B  Qj:  5.3::BF.BR'  ::  F  gI 

xjupr.cum  7,   qt^  -.:  j.  3  ?::  F  G.F  H;   ^  unde  Q  R  =  F  H  ;  itaque  deraum  x  eft 
^  ^a"  T  1  ^   QJ^-'i  R  "  f^wft  A  D  E  C.  port  D  B  E  i  y  qware  punftura  I  eft  cen- 
^2%.  ^*        tnTra  gr.  frufti  A  D  E  C.  ^.  E.D, 
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TRaBatmhlcinjfiriatemporis  mutilm  evaftt ,  nec  Gr^ce 
extat ;  Latmam  verftonem  ferplivit  Federicus  ille 
Commandinus,  ^e  literis  hifce  oftime  meritmj  quemfeqm- 
mur  t(^  7ro«A«f.  Infcriptionemfuiffe  •s^t  twv  ex^fj^u» difcimm  ex 
Strabone ;  id  efi  de  iis  qu£  vehuntur,  gefiantur,  feruntur, 
fujiinenturycontinenturj  velinftdent  Humido;  h^c  enimom- 
niafignificat  tl  ijt:*'^.  -^^i^  '^«^^^  ^^  Humidi  naturo-y  figura, 
quatenm  admittit  corfora,  vel  attolltt,  (^uant^que  vi  refifit ; 
quofitu  in  humido  confijlit,  vel  movetur prtto \^hdir az,  qttoque 
portio  conoidis  re^anguli,  velparaboltci. 


[  Hjpoth,  I, 

POnatur  humtdi  eam  ejfe  naturam  ,  ut  partih^  ipfim  atjMaliter 
jacentiht^t  ^  continHatisinter  fefe^  mimii  prejfa  d,  magk  prejfa  ^fuhjldatm 
exfellatur  :  unaqua^ue  autem  f^rrs^ejm  premitHr  humido  ftpra  iffam  uno->^ab  aUi 
exiflente  adperpendiculHm,  fi  hHmiiHm^  fit  defcendens  in  aliqHOy  aut  ^^  ^^'^^"^' 
ab  alio  aliqHO  preffum . 

Schol. 

Ratio  efl,  quia  defuper  incurabens  pondus  partibus  humidi  proxi-  ^'„  .. 
me  fubje6^is  raotum  /iveconatum  imprirriii:,  &h^requentibusconti-  °' 
nuo  ad  fundura  ufque  ;  ibi  vero,  quum  ob  praepotentem  fundi  refi- 
lientiara  progredi  ncqueat  motusi  refleditur,  &  in  latera  fcdifflin- 
dens,  adjacentes  humidi  partes  conturbat,  atque  extrudit.  Ex  g.  pon- 
dusA(infig.  appofita)  preraens  fubjedas  humidi  partes  B,  raotum 
ipfis  communicatj  efficiique,ut  a  fundo  C,  ad  modum  inepco,  ad  par- 

V  .  les 
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tes  D,  E  refiliant,  locumque  cedant  deorfum  nitenti  corpori  A.    Ita 
ffiihi  videtur  accipienda,  &  explicanda  hxc  hypothefis. 

Fig.  234^  Sifffperficies  alicjMa  pLmopcetar ,  peridem  femfer  pmElHm  (A) 
ptcjHefe5iie  (B  C)  circfili  circHmferentia^  centYHm  habens  pHn^ifim  it- 
/nd (^A)jper  qnod plaf!o fecatnrj  fphara  fnperficies  erit. 

Nam  ab  A  ad  fuperficiem  ducantur  rc£laE  A  B,  A  C  utcunque,  per 

ihyp,  quis   tranlit  planum  ;    hoc  in  dida  fupcrficie  ^  producet   circuli 

c!rcumftrcntiam  ,    cujus  centrum  A.  ^ergo  A  B^A  C  sequales  erunt. 

15.  «r/.i.     <,jj^^jij  (iiicurfu  omnes  re«ftx  ab  A  ad  fuperficiem  du^flae  acqualcs  crunt. 

ci  Jef.iihtod.  "^^^^^^  fupaficies  propolica  eft  fphaErica.  ^E.D. 

Prop.  II, 

pig  23  ri  OmnishHmldi  confifientls^  atcjHe  maneyitis  fnperficies  fph^ica  ejf , 
cHJHi  fphara  centrhm  efi  idem  qHodcentrnm  terra. 

Centrum  terrsc  fit  A.  Per  hoc  fecetur  humidum  plano  quocunque, 

in  quo  ab  A  ad  fuperficiem  humidi  ducantur  utcunque  redae  AB,  AC. 

.  r         Hx  (i  pares  fuerint,  ^liquet  B  C  effe  circumfercntiam  circuli,  &  ''pro- 

b  I  hupa.        '"^^  lupernciem  humidi  dk  Iphsricam.  oin  imparcs  dixems,  centro 

c  <  ax,  I.        A  intra  humidum  ducatur  arcus  D  E.  ergo  B  D,  C  E  "^  impares  funr, 

d  I  hjpoih.       &  inxqualiter  premunt  fibi  fubjedas  humidi  partes ;  "^unde  non  con- 

iillet  humidura,  fed  conturbabitur,  contra  hypothefin. 


Prop,  III. 

Fig.  2  3(5.  SolidarHm  magnitHdimm  (X  Y)  c^ha  a^ualem  molem  habemes  aqne 
gravesfmt,  at/jHe  hHmidHm-,  in  humidnm  ( B  A  C)  demijfa  demergen- 
tnr,  ita  Ht  ex  hnmidi fHperfcie  (B  C)  nihil  extet  ,  nontamen  odhHc 
dcorfHm  feremur, 

BifcceturanguIusB  ACre£ta  AF  ,  &  centro  A  ducatur  arcus 
D  G  E,  intrahumidum  ;  &  fi  dicatur  aliquid  folidi  eminere,  puta 
Y, liquetcontentum  fpatio  BDGF,  unacumY,  majus  efle  humido 
F  G  £  C,  <Sc  proinde  illo  plus  ponderare  (quum  folidura  X  Y  humi- 
a  hP'  ^^  do  ^sque  grave  fit)  j  quare  pars  D  G  magis  preraetur  parte  G  E  ; 
1  bypoi\^  h^Q^  confiliet  folidum, donec  X  Y  omnino  imraerfura  fuerir,  tum  vero 
quiefcct,  quura comprcffio  ubiqueaequalis  fit.  ^^'^^ 

Prop, 
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Prop,   /r. 

SelUarHm  magnitHdimm  (yi.)  i^Udicmcjtie  hvior  hHmidofHsrlt^  de-    Fig' 257. 
■    mijfa  i»  hHmidHm  non  dmergetnr  totaj  fed  diqua  fars  ipfm  ex  hkmidi 
fn^erficie  extabit. 

fiat  ut  in  prxcedenti,  &  fi  dicatur  tota  X  demergi,quoniam  X^Ievi-  .1  hyp. 
or  eft  huraido,  liquct  lA  quod  continetur  fpatio  B  D  G  F  miniis  pon- 
derare  humido  F  G  E  C,  &  proinde  D  G  minus  prcmi,  quara  G  E, 
/'ideoque  haud  confiftere  humidum,  donec  aliquid  ipfius  X  eraineat,  b  r  hypoth, 

Prop,  V, 

SoHdarum  magnitHdinum  fX  Y)  (jH£cHnqHe  levior  humido  fuerity     vid, 
'^ijfa  in  hHmidnm  ttfque  eo  demergetnr,  Ht  tanta  moles  humidi,  qHm-    Fig.  2  3  <?. 
taeflpartis  demerfae  (X),  eandem  quam  tota  magnitHdo  (X  Y^gravi- 
tatem  habeat. 

Si  enim  pars  humidi  aequalis  demerfse  X  non  aeque  gravis  fit,  a'c  to-  ^  ^  h^"^^'- 
taX  Y,  liquet  id  quod  continetur  fpatio  B  D  G  F  una  cura  Y,  &  hu- 
midum  C  E  G  F  nonaeque  ponderare  ;  ergo  D  G,  &  E  G  inxqua- 
liter  premi,  '  ergdque  humidura  non  manere  ,  donec  id    eveniat» 
^E.T). 

Prop.    VI,  ^  - 

Solida  magnitudfnes  (A)  huwido  leviores,  in   humidum  impHlfa,   Fig.  238. 
furfumferHntHr  tanta  vi,  quanto  humidHm  molem  habens  magnitudini 
(A^  aqnalem gravins  eji  ipfa  magnitndine  ( A}. 

Sit  X  gravitas  magnitudinis  A,  &  X-j-Y  gravitas  humidi  ipfi  A  ae- 
qualis.  Adfumaturvero  B,  cujusgravitas  fit  exceffus  Y.    Itaque  de- 
miffa  A-)-  B  in  humidura,  Memergetur  ejus  pars,  cui  a^quale  humi-  a  ^  hujut. 
dum  gravitatem  habet,  quantara  tota  AH-  B,  ^hoceftipfara  X  -|-  b%. 
Y.  athumiduraipfi  A  aequale^tantaro  habet.  ergo  pars  demerfa  erit  . 
ipfaA.  Conftat  vero  A  tanta  vi  furfum  niti,  quanta  B  deorfum  pre- 
mit.   ('neutraenim  vispraevalct).  atqui  B  deorfumfertur  vigravita- 
lis  Y,ergo  A  eadem  vi  affurgir.  ^.£.D. 

Brevius.  Excedat  humidum  tibi  arqualc  folidum  gravitate  Y.  ergo 
humidum  vi  folidum  demergenti  refiflit  gravicate,Y  j  qua  vi  reraota, 
furfura  pellit  A  eadem  vi. 

V  2  Sch. 
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Sch.     Itaque  gravia  humido  leviora,  in  ipfo  quafi  abfolute  levla 
cvadunt,  deperditapropris  gavitatisvij&  efficacia. 

Prop,  FIL 


ig^35^- 


Soliddtmagnitudines  ' A) humdo graviores  demifa  in  humidum  fe- 
rentnr  deorfum^donec  defceniant  'y  &  ermt  in  hHmida  tmto  leviores^ 
OjHatitaefi gravitai  bHmidi  molem  hahe'4tis  folid£  magnitndini  aqua- 
lem . 

Quod  Adcoifum  feretur  pater,  quia  partes  ipfi  fubjeftse  relfquis 
jnagis  prelTie  cedunt  ip(i,  locumque  danr.  Porro  hwmidi  corpori  A 
acqualisgravitasfit  X,  iplius  vero  A  gravitas  fic  X  -+-  Y.  L.iquet  cor- 
pus  A  in  humiclo  exiftens  (ibi  fubjedas  partes  deprimere  fola  gravita-- 
reY,  quarefidentiamfubjedi  humidi  exuperat.  Quod  fi  extra  hu- 
midumeffet,  totagravitateX4- Y  ponderaret,  ergoin  humido  exi- 
flens  levior  fit  quantitate  gravitatis  X. .    ^E.D. 

Aiiter.  Sit  X  -1-  Y  gravitas  folidi  A,&  X  gravitas  ipfi  3equah*s  hu- 
midi.  Aflumatur  vero  folidum  B,  cujus  gravitas  fit  X,  cique  acqualis 
humidi  gravitas  X -|-Y.  kaquecompofica  A^-  Bfibiaequaii  humi- 
do  seque  grave  eft,  (nam  2X  -1-  Y  communis  utriufque  eft  gravitas). 
a  5  hujtn.  ^Jtaque  A  B  in  humido  immota  confiflet,  ergo  ^  cum  B  furfum  nita- 
h  6  hii]m.  lyj.  impetu  Y  (quo  ab  humidi  gravitate  exceditur),  eadem  A  deorfnm 
feretur(a:quipoiient  enim  hae  vires,  6c  altera  alterius  irapedit  effe- 
^lura).  undeliquetpropofitum. 

Hyfoth,   11. 

Ponatureorum  qucein  humido  furfum  feruntur,    unuraquodque 
*  (^  dmftiml  ^furfura  ferri  fecundum  perpendicularem,  quae  per  centrum  gravitatis 
ipforum  ducitur. 

Lemma  1. 

_.  ,       Circuli  fe   interfecent    pun^Slis  E,  F,  quse   conneftat  reda  E  F. 

^(g.  240.    centra  autera  T,H  jungai  reda  TH.  haec  bifecat  redam  E  F  ad 
.  fig.241.   reaos. 

a  I?.  def  '^^^  (^"^^^  T  E,  T  F,  H  E,  H  F)  trigona  T  £  H,  T  F  H  fibi  mu- 

Jg  j  ^-^' ^"     tuo^aequilatera  funt.  ''unde  ang  E  T  H  =r  F  T  H.  ^ergo  in  trigonis 
e4.u  ETK,FTKeftEK=:FK,6cangTKEr=TKF.  Q.E,D. 

Lem. 
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In  fphaerae  portione  centrLira  gravitatis  eft  fn  axe  portionk     De- 
monflratum  hoc  a   Commandino  de  centro  gr.  prop..,  i^,  J&it  Aw^ 

?^/.iib.2.prop.3^.-  '■    ..:^,,:^u^;,'^,,;^^,'  \ 

Si  AliquA  mAgnitttio  folida  ( A  B  C)  levior  hmido  ,  ^ii£  figuram    p'_ 
tortionisffh(£r£  haheat  in  hHmidnm  demittatur^  itaut  fortionis  bafis       ^'  "^ 
(A  C)  non  tafigat  hfimidum  •  fgura  infidebit  reBa^  iia  m  portionis 
axis{DB)ftfecundumperpendicHlarem.    Et  [t  ah  aliquo  inclinetur 
fgptra^ut  hafs  portionishptmidHm  contingat,  non  mMehit  inclinata^  fi 
demittatur^  fedreU;arefitH€tHr,  '  y-^ ■- 

Inclinetiirportio,  &per  axeKi  B  D,  ac  terrx  centrnm  Ttranfeat 
planum,  faciens  fegmentura  circuli  A  B  C,    cujus  pars  immerfa  fit 
EBFG.  Jungatur  EF,  querafecetre£ta  T  HjConneilens  terras  ac 
fphxrae  cenrra  T,  H,  &  quidem  ^ad  redos  in  K.  ^Eftque  centrum  gr.  \  ^*""''*/"''»^' 
^portionis  E  L  F  in  LK  ,  &  portionis  E  M  F  in  M  K,  &  <^  proinde  *  ^«fi^  ^iam 
totius  E  L  F  M  in  L  M,  puta  N.  Portionis  vero  A  B  G  centrura  gr.  pit  E  F  «i  tH 
''eft  in  axeB  D,  puta  in  O.  ^  Tranfitque  re£la  N  O  per  reliquae  extra  perpet^dicula- 
humidum  partis  centrum  gr.  quod  fit  P  j  conned:atur  T  P.     Clim  '"^' 
igitur  pars  imraerfa ''furfum  feratur  fecundum  rec^^lam  T  N,  P^irs  vero  ^  g  '  ^^.  **^'** 
extans  deorfura  fecundum  P  T  (neque  hse  lationes  fibi  invicera  ullate-  e  z  hypoth.  CS" 
nusobfifl:ant,utpoteperalias,  aliafquelineas  peradx)  non  quiefcet   6  hnjns, 
portio ,  donec  hgec  centra  cura  centro  terrse  in  unam  reftam  incidanr, 
hoc  efl:  donec  axis  D  B  fit  fecundum  perpendicularem.  Jura  vero  qui- 
efcent,  quia  quanto  impetu  quae  in  humido  eli  pars  furfum,  tanto  quse       / 
extra  deorfura  per  eandem  lineara  comendit. 

Not.     Refta  N  P  libram  reprsefentat,  in  qua  duo  gravia  E  B  F  G, 
A  E  G  F  C  diverfimode  ponderant  (  ^levior  effc  enim  pars  iramerfa    ^{'^j^^' 
illa»  quas  extat).    Sufpenfio  fit  ex  puniloO.     Radiifunt  0N,0  P  ; 
defcendit  P,  attoUitur  N  j  donec  pundo  O  in  T  H  conflituto  contin- 
gat  aequilibriura. 

Coroli.     Ex  his,  cum  corporis  cujufcunque  huraido  levioris  pars 
alia  demergatur,  alia  emineat)  nunquam  quiefcet  corpus,  &  fludluare  ' 
definet,  donec  centra  harum  partiuro,  toiius ,  &  terrae  in  una  re6la 
conveniant,  quod  (i  contingat,  tura  quidera  confidet  corpus. 

Prop' 
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^<g'^43*  ■')^^yJlst6tafitinhHmido,  i^fMit refta ,  ita  m  axk  ippHi  fecmdam 
ferpendicularem  confiitHmr. 

Invertatur  figura  prxcedentis,&  eKfimilidifcurfu  conflabit  pro- 

pofituin. 


,!is\  ilV  ^ 
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LIBER    SECUNDUS. 


Prop.  I. 

SI magmtHdo  diqm  f  A  B)  hHmido  levior  demittatur  in  hHmidttm^    Ffg.  2 44^ 
eam  ingravitate  preportiofjem  habebit  ad  hHmidHm  (G  D)  ai^ua- 
lis  molis ,  qumm  magnitudinis  demrf<&  p4rs(B)  habet  ad  totam  magni- 
tudinm  A  B. 

Sit  humidi  G  D  pars  G  =  A  ^(unde  D  —  B j, corpommque  trium  a  5.  «*.  r; 
A  B,  C,  D  gravitates  fint  X,  Y,  Z.  ''unde  X  =  Z.  ergo  X .  Y  -}-  Z  b  j.  i  ^«j«,, 
Iv.  iZ.\-^TL  =^::  D.  C  +  D :: )  ^B.  A  -J-,  B.  ^£.2).  ^  7-  ^ 

Lemma  I,  '^'  ^' 

Sit  conus  Ifofceles  re£langulus  AB  C,  in  quo  feflio  parabola  EDF,   Fig.245, 
cujus  vertex  D,  reftum  latus  R  .  crit  A  D  =  t  R. 

NamBCq^=  (BAq^-CAq  =  2  BAq(^o{j  B  A  =  CA  )  f^f  •'• 
==)  2BA^CA.*^&R.AD::BCq.BAxGA.  ergoR.AD  :;  f^f^  .  ^ 
3.  I.  ^E.D.  ^  '     ^    ' 

Not.     A  D  ab  Archimede  nuncupatur^  ea  qus  ufque  ad  axera. 

Lefnmist  II. 

Reifla  GQ  tangens   parabolen  ABC  diametro  BD  occurrat    Fjg;24^;' 
(>yl  Q)  ;  inquaubicunque  fumacur  K  N  s^qualis  ei,  quaeufquead 
axem ;  per  contaclum  G  ducatur  G  O  parallela  diametro,  cui  occur- 
rat  N  O  diametro  perpendicularis  j  duda  K  O  tangenti  G  Q  per- 
pendiculaiis  erir. 

Ducantur  enim  GZ  tangenti,  &  G  X  diaraetro  perpendiculares.  ^}f'^'f' 
Sitque  R  reaum  latus  parabolsfo  Eflque  Q  X  x  X  Z'=  (GXq  ^- )  ^^^' ^}}:,/ 
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cis.6.  R  *  XB.  ^ergoR  .  X  Z  ::  (QX.XB-^-a.  i  ^::)  R.KN.  ergo 

d  3  5 .  iJMl.  K  Z  *—  N  X  ^—  O  G.  '^  unde  K  O,  Z  G  parallels  funt .  &  eum 

e  Lemm.prac.  ^  ^  ^.^ng^nu  G  Q^  perpendicularis  fit,  ^erit  K  O  eidem  perpendicu-" 

§34.1.  laris.  ^^.7). 
hjj.  I.  Lemma   II L 

k  conli. 

^^9.1.  Centrnm  gravitatis  dividit  axem  conoidis  parabolici',  ita  ut  pars  ad 

verticem,  ejus  qu^ad bafim  fit  dupla. 

Demonftratum  hoc  xCommanMno,  libro  de  centro  gravitatiSj  prop,' 
2  9.  <Sc  a  Lma  Vderk  lib.2 .  prop.4 1 . 

,     \     ,;;...;..,.,.-'.  '-■;.  •::,  Prop.   II.  ■■'. 

Fig.  147.  '  ConoidiireBangHlireBafnrtio  (A  B  Q)  quando  axem  (B  D)  ^.<?--x 
hutrit  minonm  quam [efqmakenm  ejm  (KN)  e^Udi  ujqm  ad  axem^ 
quamcunque  '^Yo^ortionem  habens  adhumidum  ingravitate  ;  demijfa  in 
'  humidum^  ita  ut  ifjim  bajis  ( A  C)  htdmidum  non  contingat,&  pojita  in- 
clinata^nonmanehit  inelinatajfedreBa  refdtuetur.  ReStam  dico  don- 
fiftere  talemfortionem,  quando  fldriipmy  ■qnod  iffdriifecuit^  fuperfciei 
(E  F)  humidifnerit  cequidifians,  '         ■ 

^\\k  conoid.      Sccetur  conoides  plano  per  axem ^  facienti  fe£lioH?m  A  B  C  pa- 

t^jphxroid.     rabolara  (quod  in  fequentibus  femper  concipiatur  faiium,  quamvis 

zlfm^ir  c  tirevitatis  caufa  reticeatur)  cujus  pars  fubmerfa  habeat  diametrum 

dhyp.^"^    ^  '  OU.  Seftionem  verb  tangat  G  Q^ad  E  F  '^parallela.  Portionis  ABC 

e  s.iagnipond.  centrum  gr.  fit  K,  unde  K  B /==  f  D  B  ^"Zi  K  N.  Sitque  L  centrum 

izUm.prcec     gr.  partis demerfae, "  unde in  protrada  L K  erit  centrum  gr.  reliquae 

g  29.  I.  partis,  quod  fit  M  :  ducatur  N  O  perpendicularis  ad  H  G,  vel  B  D, 

hll.  I*  ^ connedatur  K  O  fecans  tangentem  Q^G  in  P  .  ^&  quidem  ad  re- 

1 2  hyf.\  huj.    ^os.     Jara  ob  angulos  ^K  G  P,  K  Q  P  C^  B  1  F)  acutos,  Jiquet  per- 

m  wJ.coj-.S.i.  pendicularemKP  cadereinter  G,  &  B  ;  nec  centra  L,Mexifl:ere  in 

kujtis.  reda  K  P  ;  etfi  ducantur  L  R,  M  S  ad  G  Q^,  vel  E  F  perpendiculares, 

^pars  deraerfa  furfura  nitetur  per  reftam  R  L,  pars  extans  deorfum 

fecundum  M  S,  tora  portio  A  B  C  fertur  juxta  K  P,  "^  unde  non  con- 

fiftet  portio  A  B  G,donec  h^c  centra  incidant  in  axera  B  D.  ^£.  D. 

Prop, 
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prop,  IJI, 

jReSta  portio  cenoidis  re^angHli-,  ^mnd»  axem  hahHerit  minerem^    FJg»  248» 
ijHamfefqfiialterum  ejfts  cjm  uf(^He  ad  axem,  qnamcmque  fro^ortionent 
habensaA  humidum  in  gravitate  -  demijfa  in  humidp.m  ita  m  hafis 
rpjiffi  totia  Jit  in  humido,  &  pvfita  inclinata,  nonmanebitinciinataf  fed 
ita  refiitHetnr,  ut  axis  ip/iffsfecmdttm  perfendicuUrem  fiat. 

Invetfa  figura ,  fimili  plane  difcurfu  probatur,  quo  antecedens . 

Prop.  IV. 

Ee6ta  portio(ABC)  cmiidis re5han£(i/i,  tjuando fuerit  humidole-  Fig,  24^» 
viory  &  axem  (B  D)  hahnerit  majorem  ,  qnam  fef<^uialterum  e]n$ 
(K  N  )  qm  ufque  ad  axem ;  fiingravitate  adhumidum  <ecjualis  molis 
non  minoremproportionem  haheat  ea^  c^uam  cjHadrattim  e^mdfit  ab  ex- 
ceffu  (B  T),  quo  axis  majer  efi-^  quam  fefqmalter  ejm  f  K  N  )  quA  ufcfue 
adaxem^hahet adquadratPimy  juod  ah  axe(^BD)^  demiffa  in  humi' 
dumy  ita  ut  i^fiui  hafis^K  C)  humidum  non  contingat ,  &  pofita  in- 
clinata,  mn  manebit  inclinata,  fed  re^a  refiituetur. 

Prxparatioitnitatur  praecedentem,  fimileTquc  lineae  eidem  litcris  ^^*^- '^^ '^*".^^* 

defignantur,  (quodfere  fit  in  fequentibus.)  Sic  vero  gravitas  corpo-  ^  ^  huitts^'  ' 

risABC  ad  gravitatem  huraidi  lequalis  utA^^adZ.    Eftque  G  Hq.  c  %, 

B  Dq  »::  (port  E  G  F.  A  B  G ''::)  Y.  Z  *=  vel  cr  B  Tq.  B  Dq.   er-  d  9  velio.y^ 

go  G  H  =:  vel  cr  B  T.  ^  quare  G 1  =  vcl  cr  B  N.  (nam  ob  B  T   "•  ^- 
^_,iKN^=::BDf:=tBK5=iBN+iKN,ide6queBT'^=J7J. 

f  BN,  itemqueGHf— tGX,  ^crit  GH.BT  ::  G  L.  BN).  ergOg^il^-      ^' 
G L  crG  O  ('-=1  B  N).    ergo  pundum  O  eft  inter  L,  G.  Nec  h  3.  «*.  i. 
centratotius  portionis,  &  partium  in  eadem  funt  linea,  fcd  pars  de-  J<  i?-  5« 
metfa  '"furfum  tendit  per  R  L,  &  altera  deorfura  per  M  S.   unde  non^  ^J-  ^^^*^' 
confiftetportioABC&c.utinpraeced.  mzhypih»'^ 

Coroll.    BNrrfBT.  .  .  ^^'      ' 

Vrop,  V. 

ReEia  portio  conoidis  reEianguli,  quando  levior  humido  axem  habuefit    V\q^i  ^oI 
majorem^  quam  fefquialterum  ejnfj  quce  ufque  ad  axem-^  fi  ad  hueii'- 
^um  in  gravitate  non  majorem  proportionem  habeaty  quam  excejfi^is,  qm 
quadratHm  quodfit  ab  axe^  majm  efi  quadratOy  qu(yd ah  exceffn  ^  qnb 

X  axi4 
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axis  major  efi,  qHam  fefqnialter  ejnf^  tjna  ttf^ite  ad  axem,  ad  quatira-' 
tnm  (juodab  axe  •  dewifa  in  humidtim,  ita  m  bufis  ipfita  totafit  in  hu' 
mido,  &  foftta  inclini^tanonm^inebit  inclinata,  fed  refiituethr  ita  ,  ut 
axis  iffiiiifecmidnm  perfendicularem  fiat. 

3  z6itcono'ti.  Invertatnr  figura  praecedencis,  &  ftantibus  quac  ibideradifta  funt, 
^iph^ro^L  q,,oniamBDq,GHq  ^•.•.portABC.EGFj  «>  erit  B  Dq_  GHq. 
TTrf '^  B  Dq  ::  (port  A  B  G-E  G  F.  A^  C  -:)  Y.  Z  ^..,vel  -^  BDq- 
c  I.  z  huJM,  B  Fq.  BDq  "  ergo  B  Dq— GHq  r=  ,  vel  -T]  B  Dq— B  Tq.  ^quare 
d  by^.  BT  :=r,vel  — 3  G  H  &  deinceps,  ut  in  prxcedenti. 

e  9.  vd  10.  5. 

f  ii.  ^»  Lemma, 


FuT  1  ci         ^"  triangulo  T  D  A  fi  htns  T  D  ita  dividatur,   ut  fit  T  D.  T  I :: 
^  ^'  ^  •    V  D.  QJ ,  ducantu.  que  per  V  &  Q  parallelae  ad  D  A,  &  1 A ,  hx 
Gonvenient  in  latere  T  A. 

NamTD.TP::TV.(TD-.VD)  .  T  Q^(  T I—Q  I).  <rgo 
.,,^5.,«,  convertendoTD.ID::TV.  QV.  atqui  I  D.  D  A '^::  Q^T.  v  Y. 
h  1-6.  fobVYadDA^&QYadlAparallelaO  ergoexxquoT  D.DA 

c  (onv.  4.^.      ::  T  V.  V  \.  ^ergo  T  X  A  eft  retta  linea.  ^.£.Z). 

2.  Quod  fi  conveniant  parallelae  in  y  ,  erit  T  D.  Tl::  VD. 
d4  6  QI.  NamTD.DA-^^-.TV.VY.  &  D  A.  ID  ^ ::  V  Y.  Q^V.  ex 

f  I  <?.  y .  xquo  igitur  T  D.  1 D  ::  T  V.  Q^V.  «  ergo  T  D.  T  I ::  T  V.  T  Q  :: 

VD.(TD— TV).Q1.(T1— TQ  J.  jQ.£.2>. 
CwqU,    TV.TQ::VD.QI. 

Tro^,  VI, 

Fig.  252«  C^noidis  reEtanghli  re^a  portio  ( A  B  Q\qHando  levior  humido  axtm 
(B  D)  kahiterit  majorem  quidem, qnam fefcjuialterHm  e']w  (K  N) ^«m 
ufijue  ad  axemymimrem  vere ,  qHamttt  adeam  ,  ^us  uj^fieadaxem 
fropertionem  haheat,  qmm  cjtiindecim  adqttatucr,  in  humidum  demijfa, 
adeo  Htij:fimbafis(^kQ)contingatbumidum  (A  F),  nunquam  confi- 
fiet  inclin^.ta,  ita  ut  hafis  inuno  funlio  htimiJftm  centingat, 

Fiat  ut  in  prsecedentibus,  &  porro  fit  K  V  =  ^  D  B  •  (unde  ciim 

^^.Um.i.zh.  DK^^^TfDBjeritDV^Yf  DB,&By  —  7tDB,  <Scproinde 

B  V  —  f  D  V  =  f  D  V).  ^ Contingant  G  Q,  A  T  occurrentes  dix- 

raetro  T  Q^B  O  •    ducanturque  V  Y  (feftioni  occurrens  in  M,  tan- 

geniiQGinY),NO,  GXjH^baQ  ACparallels. 

Jam 
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Jam  fi  B  D,  B  V,B  X  fint  -fi-  (quod  forte  contingere  pctefl),''^^!-  ^  lo  lAfol. 
ana  D  Aq,  V  Mq,  X Gq  crunt  -H-  in  eadem  ratione,^ergo  D  A, V  M,  ^  "•  ^- 
X  G  erunt  -^r,  Item  B  V.  B  X  <i::  B  D.  B  V  «=::  D  Aq.  VMq  ^::  DA.  f /^ 
XG  s;:  D  1.  X^(ob  trigona  A  D  I,  G  X  i^  fimilia).  crgo  per-  iZ  ^^  g 
mutandoDI.BV  ::  X  J^(^I^,  ob^srH '^zr  XG).BX '::  z.  i  '"::g«r.4.6. 
D^(DI— U).  VX(BV-BX)'::TD.BD.  Icem  fob  B  D.  i^  4.«. 
BV^::BV.  BX.eritqonvertendo).  B  D.  VD::  B  V.  VX.  ergoj'^^-''  ,  , 
ex  squo T D.  V  D  ::  D  J.  V  X.  &  perrautandoT  D.  D I ::  V  D.VX.  Jl^  ,  ^ 
ac  convertendo  T  D.  T I  ::  V  D.  V  D— V  X,  vel  Q I.    (  Nam  Q I  *  Jhou pr^c. 

^rrGH^^^X-Jy^V-jy-i-VXrrV-tr  +  ^D^  —   V-wH-  tiprius. 

D  «r—  t  D  •!»  rr:  V  D— ^  D  -2?  "  =  V  D— V  X) .   °  ergo  punaum  ""  ^'^'»-  P'^'- 
y  eft  in  T  A.  Porro,  quia  V  D.  X  ^  (»G  H)  *:;  T  V  (^D  B  ^^B V).  ^ol^'  ^  ^^°^' 
T  Q  C«D  X;.  ^  erit  VD.GH::DB+B  V-V  D .  D  X^-X  ^.  ^"[  "%li 
atquiDB4-BV—VD  =  2B V"=DI.  &DX— X^r=D».    Cs-s^;.!.' 
»ergoVD.GH::DI.Dv^::BV(iDI).  t  D^C^VX^vel  GZ).  r  »9-  f. 
&  pcrrautando  GH.GZ::DV.BV "::  3.  2.  x  unde  punaum  Z  *^'*"''  7-  ^ 
crit  ccntrura  poriionis  A  G  F,  in  hoc  cafu.  ^nprilf. 

Quod  fi  porcio  major  fit min6rve,quam  ut  B  D,  B  V,B  X  fint-H->  x  5  Um.i.zh. 
fit  illa  4  B  c,  diametro  B  ^,  bafe  ^  c  ad  A  C  parallela,  ita  ut  fubmer"  yjlh.  t.  5. 
gatur  portio  a  B/,  diametro  G  ^,  bafc  af^A  A  F  itidcm  parallela,  cui  ^  8.  5. 
occurrat  tangens  T  A  R,  ducaiuiquc  R  S  ad  A  C  parallela,  &  oc- 
CHrrens diaiiietro  B  ^in  S. Eftque  S  V.D  V  y  ::  R  Y.  A  Y  y::  G  ^.GH. 
&  permutando  S  V.  G  ^ ::  D  V.  G  H "::  B  V.  G  Z.  iteriiraque  per- 
imitaHdoGib.GZ::SV.BV2cr^V.BV"::3.i.  quarein  hoc 
cafu  centrum  cadit  inrer  ^,  &  ^  j  &  proindc  infra  O  in  quocunque 
cafu  (quoniam  K  V  "ti  K  Nj.  Itaque  cum  tota  portio  gravitet  fe- 
cundum  reftam  K  O  P.  &  pars  qux  demergitur,  quseque  extat  pcr  a* 
lias,  liquet  folidum  non  confiftere  &c.  ut  in  praecedemibus. 

Cero/i.    BV—Ti^DB. 

JR.e^aportioconoidisreBangHli  ,  quancio  levior  htimido  ^xem  hahHe- 
ritf  majorem  qnidem,  qHam  fef^nialtertim  eJHS,  qna  ufqne  ad  axem^mi-       §'  -  5  3  * 
norem  ve^o,  ^nam  nt  ad  eam,  qna  nfqpie  ad  axem  froportionem  hal^eat, 
qHam  15  ad  ^^in  hnmidfim  demiffa  adeo  m  bajis  ipfim  totafit  in  ku 
midoynHnqHamconfiftet  ita^  m bafis contingat  hnmiS fuperficiem ,  fed 
mteta  in  hHwidofii^  &  nnllo  modo  eJHi  fhperficiem  (ontingat, 

Inverfu  figura,  eodemmodo  demonftratur  quo  anfecedens. 

X  i  Prop.  FJIL 
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Frop,  VIII, 

Fig.  2  5  ^         Conoidis  reBang-^li  reUn  Portio  (  A  B  C),  (^nwd»  axem  (BD)  hdu- 

*54'    rritmajorem  ^uiden  ,    (juam  fefqitialterHm  ejm  vK.iS)  ejfna  ufc[fie  ai 

axem  ;  winorcm  verh  qnam  Ht  ad  eam^  qH£  up^He  ad  axem^  proportio- 

f!em  habeat,  ctuam  \^  a.A  ^\  Jlin gravit.ite  ad  knm  dtm  habeat  propor- 

tion.mmimremea,  cjnvm  c^nadratHm^  qmdfit  ab  exceJfu(^BT  )   ^m 

axis  major  efi,  cjua'»  j'e(qmalter  ejw  <^tu  Hfcjue  ad  axem.,  habet  ad  ^ua- 

^hjff.         ((.  ^Y^^ifj^yff^  qmdab  axe  ;  dsmifa  in  humidum,  ita  ut  bafi  ipftas  (A  C) 

£.  L    -■  '  humidum  noncoyjtingatyne(^ueinretlu^refiituetHr.^  neijne  manebit  iri' 

d  cor.  4.  z  b.     clinata,  nifi<^Hando  axli  (B  O)  cum  fuperficie  humidi  (E  F)  angitlum 

e  I.  ^.  fectrit  aqualem  ei,  de  cjuo  infra  dicctur. 

7*  ^'  Sitgravitas  portionis  ad  gravitatem  humfdi  ut  ZqadBDq«--n 

Vx6,  \  B  Iq.  B  Dq.  '^itaqueZ  -dB  T/  &  f  Z  -a  B  N  C/f  B  T)  .  Sit  N  f 

k  n*  I  40/.  —  j  Z.  &  erigatiir  f4  =  viKN  xB^,  junganiurque  B  ^l-^erit  an- 
Ci./f'".  J.  gulus  984,  isquom  propofuio  innuit.  Nam  i.  lit  ang  f  B  4  := 
»^-  angElD,velGQX.  Ellque  KN  .  XQ^:  KN  .^  X  Q^  XQcj»;: 

\Tctftf  G  Xq.  X  Qq  (  nam  K  N  *  X  Q  s  rr  (  K  N  '^  2  X  B  "=  2  K  N  >^  X  B 
ncfw^r  b'?^.  *=)  G  Xq) '::y'4q.  B?q  (ob  '"limilia  irigona  QXG,  B^  •»!')";; 
«11.5.  iKN-Bf.  B9q':;iKN.  Bf  ^r^KN.zB^^^^^KN.XQ  Pergo 

P9-5.  iB^zr:  Xa  &XB  («tXQ)  =B^.  unde  X  N  =  ?>  N  •"=  f 

Vrt^n'  ZTd  2-  Cumque  fit  G  Hq.  B  Dq*^::  (port  E  G  F.  A  B  C  ^:  )  Zq.  B  Dq, 
ri^/,C?i.i«.  «Scpropterea  GH'=:Z,  erit  f  G  H  CG  L)  ==  f  Z"  =  f  N  x= 
s  5?.  5.  G  O  y  =:  G  L.  &  centrum  L  cura  O  coincidet.    quare  centra  por- 

t3./f7».  1. 2"^.  tionumfuntin  perpendiculari  K  P,  iSc 2  proinde  tota  portio  immota 
ucoK/r.  confifter. 

*^/'-  j  2.     Qu6driang?B4-T3angXCLG,fiatangXQY  =  <?B>;, 

IfcK^^  hn].  Eflque  K  N  .  X  ,^::  G  Xq  .  X  ^q)  i-  cT Y  Xq  .  X  ^q  -:  9  ^  q. 
apnu/.^^ra.B^q^^iOKN.  iB9.  '  unde  X  ^(  '  2X  B;  "^  2B  9.  sc5cBX-i3 
bB.5.  B(p    quireNX(GO;c-(N?  =  »^fZ  =  ^fGH)^r=:GL.  Ca- 

^  "*•  f  *  dit  igi:ur  pundum  O  intra  centrum  L  :  nec  funt  centra  portionum  in 

c  ]o.  5.  ""'^  ^*^'-*^^  ^  ^    ^""^  ^^'^^  portio  non  connlter. 
ipiiis.  3-     ^od  fi  ang  <i>^  ■i-zrX  ^(  j,ljmili  difcurfu  oilendetur  pur- 

g  1 1. 5.  ^um  O  Cidere  fupra  L.    z  unde  etiam  confequetur  motus   portionis 

h  confir.  A  B  C,  quomodo  f^pius  inculcatura. 

^'Lcor.%.^.  P^-OP-     IX. 

iujm.  '  J?eBa  ponio  coneidis  reUanguliy  quando  axem  habuerit ,  majorem 

Ljuidem  cjuamfefquialterumeji^^  cjU£  uftjHe  ad  axem\  minorem  ver» 
quam  Ht  adeam  quai^fque  ad  axem  froportionem   habeat,   quam  15 

quam 
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ael  4t&  iftgravltate  aahumUHm  proportionfm  hAbeat  majorem^  ^uam 
excejjns^  ijsiQ  ^ttadratHm  qnoeifit  ah  axe  majfu  efi  qmdrato  ,  <j"~od  ab 
exccjpij  tjH^  axis  efl  mttjor,  <jHa  'n  fef^jHialter  ejm^  quJi  nfcjue  ad  axem^ 
hahet  adquadratnm  <^Hodab  axe,  in  hnmUum  demljja  adeo  nt  bafis  ip- 
fi^  totafit  in  hHmido,  &  pofita  inclinatay  nec  convertetur  ita  ut  axls 
ipji^ii  fecHndum  perpendicuUremfit^  r>ec  mmebit  inclinata,  nifi  quando 
ax£f  cum  fuperficie  hnmidi  angHlum fecerit  aqmlem  angulo  fimiliter  ut 
prius  ajfumpto, 

Nam  inversa  figura  prsECedentis,  quoniam  BDq.GHq^::  porC 
ABC.EGF,t>eritBDq-^GHq.  BDq(::porc  ABC-EGF.  a  zSdecomid 
ABC^::Zq  B  Dq)  ^  c-B  Dq— B  Tq.  B  Dq   ^quare  B  Dq— GHq  bfor.^.^Cj^^.f 
(— Zq)cr-BDq-^BTq.   *ergo  Z  "^  BT.&f  Z(Nq)~a  f  BT  ^^J^^^i.  ^A- 
(N  B)(3cc.ut  inprxcedenri.  d  hyp. 

Schol.  Sit  1  Kaxis  parabolae  G I C,  ejufque  bafis  G  C  =  2G  K.  *  ^''*  "**  "^^ 
&educarurGN,  utcunque  fecans  paraboian^i  G  B  A.  Ofdinatira  Fig,i$6, 
applicetur  N  P,  &  conncftatur  G  P  occurrens  ipfi  B  D  in  O  :  a  quo 
applicetur  O  H  ordinatim.  Sintque  R,  S  reda  latera  fe(ftionum 
G 1  C,  G  B  A.  Suntque  tarn  I K,  K  G,  R,  quara  B  D,  B  G,  S  iri  -H-. 
nnde  cum  I  K.  K  G  ::  B  D.  D  G.  erit  1  K.  R  ::  B  D.  S.  &  permutan- 
do  IK.  BD(IG.BG,velJP.  BO)::  R.S.  atqui  1 P,  N  P,  R,  & 
B  O,  H  O,  S  funt  etiam  -H-.  ergo'que  1  Pq  N  Pq  ::  (I  P.  R  ::  B  O. 
S  ::)  B  Oq.  H  Oq.  ergo  permutando  I  P.  B  O  ::  G  P.  G  O  ::)  N  R 
H  O.  unde  fedionis  pundum  H  efl  in  rcw^a  G  N.  &  hinc 

T .  CoroU,  G  N.  G  H  (G P.  G  O)  :: G  J.  GB ::  (G  K.G D)  :: 
GC.GA.  &GH.HN::GA.  AC::GB.  B  J::GD;DJC.  -^ 

Porro,ducatur  N  M  ad  I K  parallela.  ERque  G  C.  G  A  ::  fG  N. 
GH::GM.GK::  M C.  A K.  &  permutando  GC.MC  ::  GA. 
A K  ::  L  K.  H K.  item  G  C.  G  K  ::  2. 1  ::)  L  K.  L  J.  ergo  G C.  M  C 
4-.G  K::LK.HK-t-LL  ergo  G  C.  K  M  ::  LK.  IH.  vclGK.KM  ^ 

(::  GH.  H  N,  vel  G  A.  A  C,  velG  D.  D  Kj  ::  L  I.  (I  K).  I  H.  Hihc 

2.  CoroU.  L  K.  H  K  ::  G  A.  A  K,  &  dividendo  L  H.  H  K ::  GK, 
AK.     Ecnrailidircurfu 

EX 

Porro,  quia  L  L 1  H  ::  G  A.  A  C  ^i"E  inversc  consponendo  I H» 
L  H  ::  AC.G  C.  Itera  LH .  H  K  ::  G  K .  AK.  aiqui  IJ:f.  H K  = 
IH.  LH  (AC.GG)4-LH.  HK  (OKlAK)  ,,^  v 

3.  CoroIL     JH.H,K=:AG.GC +GK.  KA. 

Qaod  fi  bafe  K  G  fiat  altera  parabobG  I K,  fimilis  priorifai5s,fimi- 

litek 


^^^^  ::GK.  AK::LH  HK. 
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ler  crit^^^-^^^J  =  AG.  G  C  + G  K.  K  A  =  IH.  liK. 

Prop,   X. 

F>g«  2^7.        EeUa  foYtio  ( A  B  C)  comiHs  rcUanguU^quAnh  kvtor  hunMo hdH- 

Tig,  2  5: 8     erit  f.xem  (B  D)  majorem  qnAm  Ht  ad  eam  ( K  N  )  q»x  tifqne  ad  axem 

frofortionem  habeAt,  cjHam  15  ad  ^\^in  hamidHm  demijfay  ita  Ht  bafis 

ipfijis  (A  C)  non  comingat  hnmidHm ;  nonfmicjHani  cjnidem  re^a  cen- 

fijiety  nonnw-^Ham  imlinata ;   &  interdnm  adeo  inclin.<itaj   Ht  bafis  ip- 

fins  in  Hno  fHnliocofitingatfHperficiem  hnmidi',  idque  in  dnabm  dif- 

pofitionibm,  internm  cjdidem  ita  Ht  bafis  in  hnmi^um  magis  demerga' 

tnr,  interdum  vcro  ita  ftt  fnferficiem  humidi  nnlh  modo  contingat^  fe- 

Chndnm  proportionem  cjuam  habet   ad  hfimidum  in  gravitate,  Eorum 

CjH£  di^a  fnnt  fingnla  infcrius  demonfirabHntur' 

Sit  gravitas  portionis  ad  gravitirem  hnmfclf  ut  Zq  ad  B  Dq ;  fitque 
.  BK=:  rf  BD;  &KV  =  rfBD,5cIvN('-^'KV)  caquxad 

^^■^^-  axcra;  (ScDTr^tKN 

hcen/lr.  » °-     Si  Zq.  B  Dq  non-^  B  Tq.  B  Dq.  quoniam  B  T  *  ==  B  D— 

i  KN,  in  huraidum  demifla  portio  A  B  L  non  nifi  reda  confiftet, 

juxta  ^hujus. 

e  vidfch  ?.  de      Pro  fequcntibus  jungatur  A  B,  quam  fecet  V  ^  ad  B  C  parallela. 

^uad.  parab.  Item  bifefta  A  B  in  /^,ducantur  C^.^  ^  r  ad  B  D  parallelac :  tam  ad  ba- 

^ibii.  fjbus  adAC  diaraetrifque  ^yji^v  ^^dvfcribantur  pirabolae  Af«, 

p-^*       ;    AftD^qaarumACrt^itranribitperKjf^naai  DA.VC(Dy)«::BD. 

gTs  y.'^     *    BV^:i^6.  &dividendoA>.>D::9.65::3.2  b..BD  3j^^^ 

11  puiis.  Producatur  N  »  ad  D  A  parallcla  ,  occurrens  fei^ioni  A  ^  «^,  pundis 

liicir.fch.s  de  ^^i,  per  quac ducantur  S<^C)**^adBD  parallelae.  Eftque  A«. 

auadr.parab.  ct  c  ::  4.  lo  ::  2,  j.  (  nara  pofito  AC  =:  i  o,  vel  A  D  =  5  ,  erit 

^o.df^^.     ^^  v^j^^s—  :>^^yDz=  2,uiideD*=  I,  &:  «  C  ^  4.  iiaquc 

^.^.«^•^(Cct.  CA_[-  AD.Dtt^i^^z.y-t- j.  1  '^2.  i  ">:: 

Ki.t^.  denique  ducantur  langentes  ^  ?,  *  >!'. 

Conclnfio   2« 

Si  portit  fABC^a^  hHmidum  ittgravitate  minorem  ejHidem  pro- 
•fortionemhabeaty  cjHamt^Hadratnm  B  T  adqHadratum  B  D,  majorem 
v<ro  qnarft  ^HadratHm  ^  'v  ad  ^HadratHm  B  D,  demijfa  in  hnmidHm 
ndeo  inclinatay  ut  ipfi^u  bafis(Ji  C)  w«  contingat  hHTmdum,  inclinata 
fonfifiet^itaut  bafisfHperficiem  hnmidi  nHllemodo  comingat,  ^  axii 
(BD)cHmhHmiSfuperfi(ie  {Ef)  angHlnm  faciaf  majorgm  angnlo 

Nam 


Delnftdentibuf  Hnmido  hiz*  II.  i^p 

NarnquiaZq.BDq.^  -r»BTq.  BDq  ^^"^"^l^^^g.j.^  qiure  fib  ,o.  f. 

inter  fcaiones  A  B  C,  A ^  D  aptetur  ad  B  D  parallela  r eda  G  H  ^  =  *^ ""'^-  ^'  ^  ^' 
Z,  cadet  hxc  inter  B  D,  &  9  -j^  ;  per  H  ducatur  refta  A  F,  quae  humi- 
di  fuperficiem  repraEfentet.  Itaque  G  H  eft  diameter  demerfe  poriio- 
nisAGF  ducatur  tangens  G  Q,fitque  G  L  =  f  GH,  (^undeLeft  "^ l^^'"-.^^. 
ccntrura  poriionis  AG  F),  ducatiirque  L  K  M,*=lic  ut  M  iit  centrum  ^con^t^"'^' 
partis  exianti?,  &  ob  G  L  ^  —  2 L  H, erit  G  0""^}  lO  H,  quare  O  Ca-  g ^ T/foth.j.h. 
dit  fupra  L  5  &  ciim  portio  A  B  C  sferatur  juxta  reftam  K  O,  pars   &%lem.ilxk 
demerfa  atiollatur  pcr  illi  parallelam  L  R,  aliera  deprimatur  fecun- 
dura  MS  i  quiefcattandera,  ut  humidi  fuperficies  fit  E  F,  eiquepa- 
rallcla  tangens  X  Y,  conflatque  effc  ang  X  Y  B  ^"D ang  Q  ^-n  ang  ?.  hj6.i, 

ConcJ^  3. 

Siportio  (A  B  C)  adhnmidHm  ingravitate  eam  hahcAt  rationem^ 
^uam  quadrattim  •  f  adqHadr,itHm  u  D,  dtmiffa  in  hnmidfim  i^ciina'- 
ta  adeoy  ut  bafs  ipfi:^  non  eomingat  hHmidmn,  confflet  &  manebit  itay 
ut  bafis  (AC)in  Mno pH^6to  btimidiffiperficiem  (  A^) contingat,  &  axif 
cumfuperficie  hnmidi  HHgultim ficiat  angulo  i-  <cqudem.  ^uodfi  por" 
tio ad hnmidHm  in  gra^itate  eam proportiongm  habeat,  cjukm  quadra' 
tum  »  i  ad^uadrntHm  B  D,  in  humidum  demiffa  ,  &  pofta  inclinata 
adso-i  f^  bafij  ipfuu  ( A  G)  w»  cmtingat  hnmidnm  j  conffet  inclina- 
tdy  ita  Ht  bafis  in  uno  pnnSio  hhmidi  fuperficiem  contingat^  &  axis  cnm 
eafaeiat  angnlum  angulo  4  a^ualem. 

Nam  1«.  9  w  ('Z)  eft  diameter  portionis  A  B/,  e^ifque  ccntruth  f  "''*  ^-  ^  ^'*|* 
»•£{1  <r  (ob  9  <^  ^-  2  J^  -^3,  &  fi  per  K  <^  ducatur  reaa,  'hacc  per  rria  ^l  ^'^l\\' 
centra  tranfibit,  *Sc  fecundom  fplam  rota  porrio,  ipfaeque  parres  fercn-  ^  xhjtoth.j  h. 
tur,  '^ergo  immota  conOftet  portio.  Eftque  ang  f  =  ang  A  -«^C^ob  dfch.  8-.  t*«;. 
6f,  A^,  5c  Qw,  BD  parallelas).  Quod  fi  portio  in  alio  fitu  confti- 
tuatur,  centrorum  (kus  imravttabitur,  neque  m  un^are^a  coBvenkrK-, 
unde  commovcbitur  portio,  donec  in  hunc  fitum  reftituatur.    Simili 
difcurfu,  (i  Zq.  B  Dq ::  >t  ?q.  B  Dq,  erit»  |  (—  Z),  diameter  poitio- 
nis  fubraerfae,  &  toia  portio  confiftet  fub  angulo  4  —  A  ?  a  &c. 

ConcL  4, 

4?»  pom<?  (AB  C)  adhumidHm  ingravitate  majorem  qmdem  pro- 
fortionem  habeat^  qu^m  qHadratam  ^%  ad  quadratHm  B  D  ,  minorem 

vero 
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verl  quam  qttAAratum  ^^  ad  qmdratum  B  D  5  in  humidum  demijfa, 
&  irtclinatay  adeoutiffi'M  bafis  (A  C)  mncontingat  humidHm  confi' 
fiety  &  mmebit  ita,  ttt  hajls  in  humidum  magis  dmergetur.  -^ 

Simili  fcre  difcurfu  probatur,  quo  fecunda  conclufio  inter  parabo- 
las  A  B  C,  A  /*  D  aptando  G  H  (==  Z  ;)  qux  in  hoc  cafu  cadec  inter 

a^.Cs^ic.f,   O^jyjKfjquiaZ  ^^^£r*    Enrque  tum(in  fitu  AG  F)G  O  cr" 

2O  H,  &  propterea  pun«Stum  O  cadic  inter  centrum  L,  &  H ;  -nequc 
confiftet  humidum  in  iilo  fitu, fed  quum  bafis  magis  dcracrgitur. 

,      .  ._  Concl,  5, 

pjCT.  239,  ^^  portio  (A  B  C)adhumidum  in gr&vitate froportiottem  haheat  mi- 
mrem^  quam  qHadratum  »  ?  adqHadratum  B  D  j  demijfa  in  hHmidumj 
&  pojita  inclinata  adeo  Ht  ba^s  ipfim  ( A  C)  non  contingat  hHmidnm, 
c&nfiflet  inclinata^  ita  ut  ipfim  axis  (B  D)  cum  humidi  fuperficie  angH- 
lumfaciat  (Q.)  mimrem  angttlo  4-,  &  bafis  (A  G)  nulli)  miodo  ffiperfi' 
ciemhumidicontingat. 

Probatur  itidem  ut  2*^%  aptando  rurM  G  H  =  Z ,  &  hic  in  fitu 
A  G  F  erit  G  O  °~3  2  O  H,  &  pun^lum  0  cadet  inter  centrum  L ,  & 
verticemG.  itaque  ut  confiflat,  inclinari  debet. 

Liquet  yero  in  hoc  cafu  pofita  EF  fuperficie  humidi  confiftentis,  ■ 
6  H  diametro  jportiohis  E  G  F,  G  Q,ad  E  F  parallela  ,  effc  ang  Q 

Nam  fi  ang  QcT"  'J-,  'erit  idcirco  punftum  Q^inter  B ,  &  4 ,  *•  & 
^16. 1.  pun£lum  G  inter  B,  &  ».  ''unde  G  O  cr~  «■ «.     Atqui  t  &  «'^:  f  «  i 

cTuflt'^  *  cr- f  G H  =  f  Z.  unde  G  O CT  f  G  H.  'undc  O  non  erit  cen- 
Acwfir,  trum  portioflis  E  G  Qi  quare  portio  ABC  non  confifiet,  contra 
e|/ew,i.  2^.  hypothefin. 


F  I  N  I  S. 
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Lemmatum  ARCHIMEDIS, 
^«<e  vocantur,  Editio  Nova. 


PRJEFATIO. 


H 


-.^  •» .-- 


chmedis^  quorum  pars  magna  ufum  habet  atque 
elegantiam^n^penitusinterirent  intcr  Motayvaf- 


m    .<     •-'rtJ 


fetat  oliiAM^A^  i.e.  libellos  inter   Elementa  Bmlidi^ 

am  grandemque  VtokmM  Syntaxin  medios ,  (quos  A- 
lexandrmi  j^imoYim  ^uwgpV  •As-fofo-ite;'  appellitabant,)  adfer- 
vare  maluerunt  -4r/i^««?Mathematici:  quod  praeter  praefa- 
tionem  Abi*  lHa[an  ydno  Codices  Bibliotnecae  Bodleian^  ni- 
mio  fatis  comprobant.  De  GrMk  tamen  minus  emendatis 
quingentis  pene  abhinc  annis  Arahica  fecit  Vir  QXXhahe' 
ttisCorraides,  Poftea  Notis  fuis  ne  vixadornavitisquem 
diydy  AhulHafaf^(yc\  Ahu/Hoffei^jUt  sdiqui  volunt  procli- 

vi  errore)  Ah  Ehn  Ahmed  Nafv^m     j  ^^  ^^j^^I^jI 

*^ »   «•      ^"^  • 

iC^MJLJI (X^iail*  Quinetiam  Latine  nunc  ea  leguntur 

ex  duplici  verfione,  altera  quidem  Celeberr.  V.  D.Joha^?- 
ni^  Gravii^  qu3s  cum  animadverfionibus  pauculis  Sam. 
Fofieri  Praele<5loris  Grefhamenfis  fssculi  hujufce  devergentis 
anno  L I X,  Londini  prodiit,  mox  alter^  Ahrahami  Ecchel- 

B  knfii 


/.^^^j^i^quamfulsadnotatisilluftravit,  atquc  adco  FUye»- 
?i^edidit  egregius  Matheinaticus  ^lf,  SsrclUs,    Vaitte 
autem  miror  virum  pr^clarum  alterumq-,  plane  Sia/ix 
decus,  de  iftorum  Lemmatum  Authore  tam  anxie  dif^ 
putare  :  dummodo  conftat,  ut  nihiL'.cleJrtiuS,i/L4mm* 
omniumprimum  iliud  elTequod^ad  Tad:iones  Apo/Uma- 
^^  fuo  ex  ingenio  poiuit  Pappf^i  tum  qtiafttim  quin- 
tumve  n^  vix  ab  eis  differre  ,  quibusTheorematum  Flg- 
ridorum  Conditor  Propofitionem  'afx'"'^  led  nulU  certo 
Authori  redditam  (hancin  Lemmati^taihorunce  fextum 
ita  conjedtam  hodieq;  legis)ilkiftratamvoluit,  nim.  Prop, 
XIV.  &  XVII.     Arahes  autem,    quibus  ArchimedU 
nomen  in  Mathefi  proe  caeteris  clarius  Fuit  notinfque,  vx^ 
cabula  ipfa  I^Uk^^v  &  dixrvinv  (Lem,  ^.  &  1 5 .j  fummo^  virO 
retulere-,  quanquam  Pappu^^  Cujus  foitean  de  fcl^ipt-fi 
E^aociti-s  (fic  amatj  ptef aqUe  hDSC  Lemmata  carpferat,  iim- 
plicius  paulo  dixerat,  y>e'9v3  s^n  Ka.\^aiva^Cr\K(.v :  de'  Yoce  al- 
terd  certa  efi:  hdes  diu  mi^Archimedem  natum  apiid  Geo- 
*ti  ^^''-^''^^^^^^'^_  metras  v  aluiire.     '^Opus  potius  effe  mixtum  reor,  atque 
'rumMum,  ab  uuo  vcl  altcro  Theorematc  five  Archimedis  /ive  Apol- 
quierat  Zcno-  /^„^^^  {vilii  cnim  ultro  inducit  Dodrina  Tadionum,) 
f^„"^jf^  5S  certe  penmtiquo ,    cseteris  omnibus,  ut  audent.  fcioli, 
f.jgwentumde  hominis  p3ene  Divini  nomen  additum  infcriptumque. 
statiux,  "'2«^  Lennmatum  vero  fuorum  libellum  fcripfiife  olim  ^rr/»/- 
medem  nuUus  putem  aut  voluiiTe.    IlmcXC  ita  pra;cipu« 
modo,  Propofitioni  prismittere  fblet,  modo  dT^xeA^i  flibjii;- 
cere.     Quod  ad  quartumalterius  libelli  ^^' cr^.  «^uua.  con^ 
queritnir  £///^t^/^,  minus  innuit  quam   viro  do(5lo  per- 
piaceat :  plerilque  puia  Exemplaribus  Operum  Archi- 
medis  binorum  Lemmatum  tam  aviKvQ^  quam  &a^'hCiv^ 
quas  ad  Pnp.  ir.  pollicitus  eratjmale  excidilfe  5  tum  dao 
iilaTheorem.ita(pIura  ne  cog,ites)qu3e  forte  repererat£«- 
hdf^  adeo  fuiile  propter  Scribam  maiehabitajcorrupta  & 

defor- 


PKMFATIO. 

deformia  ,utpro  Archimedeis  accipere  quae  erant  Archt- 
medis^  omnino  fubvereretur.  Sed  praefari  multis  haud 
decet.  Breviculusenimexfeliber  ifte  eft,  &  hoc  com- 
pendio  adhuc  brevior. 

Id  vero  fubmonendum  puto,  Schemata  quae  heic  vides 
ab  Autographis  Praeftantidimi  viri  D.  Jac,  Golii  fuiiTeex- 
preffa  ^  five  in  meiiores  codd.  incidit  ille,  quam  Ahr, 
Bcchellenfts  atque  cgo  vidimus,  five  potius  ingenio  ac  e- 
ruditione  fuis  plus  maximo  potuit.  Veriim  de  tanto  vi- 
rojdequefiliiejusergamemeritistumdicam  quae  fentio 
ipfe,  &  omnes  fcire  oportet,  quando  adhuc  alia  quam  ftri- 
durasfcripfero  &  Epitomas. 


B  z  ARCHI' 
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Archimedis    Lemmata. 


Lemma  I, 

Ittortim  cirCHlorHm  A  B  C,  l5  B  E,  fefe  intra  extrave  tAfigen- 
tium  in  B  di^metri  AC,DE  iny^icem^aralleUJittf^retialinea 


B 


261, 


efi  jH€ per  AD  B  tranfit. 


Adiun6^2re£lac*FGBaequiciiftet ''DH.   Jam   propter  aeqnales  c  34.  i. 
H  F  S  D  G  \  G  B,  necnon  -^f  A,  F  B  ;  erit  H  A  =  ^  FG  r=  «DH,  ^  M.</*/ 
5c  ^A  D  H  —  A.   Atque  ob  pares  5  B  G  D,  B  F  A,  D  H  A,  erunt  J'**-  h  »• 
*>BDG  +  B  =  A-t-ADH  ^zA,  &BDG''  =  A.     Unde*^;'; 
'ADG  + A  5=:zrear=  ADG-l-GDB.  Reaaigitur^^lineaHwV  i. 
eA  ADB.  Aut  in  fig.altera,  Undc^ABG4-A(-"FBDH-k«A-.7. 
HDB;  8  =:2rea  =ABG+(BDGf)  GBD,  &A  B  D'"^'»*-*''- 


Hoc  lemmate  Trof.  XXIV''"  Operis  ApoUonii  ^'  ^^fpS^v  jam  orim 
ilbf^rabat  Pappw,  ut  videre  cft  Prop.  CX.  LVII'"'  C'^»'a3«}«i'.Com- 
monftrat  vero  (  connexis  radiis  G  B,  F  B ,  &  ipfis  G  D,  F  C  invicera 
parallclis )  tam  F  B  G  quira  A  B  D  reftas  efTe,apodixi  probaquidem 
(contra  quam  putat  Vir  doctu? ,)  <Sc  eleganti,    Ecce  illam ! 

Eft  enim  duda  tangente  O  P,  G  B  O  °  —  reao  «  =rOB  F,  atque  <>  ]^p- 
"GBF  reaa.     Et ,  q«ia  p  DG.G  B  ::  BF.  F  A,&  D  G  B  6=  P^Y^*'^^'^' 
B  F  A,  erit  "^  G  B  D  =r  F  B  A.    Reda  autem  eft  G  F,  ergo  ^A  B  D  ^p^  \  y_,  j. 
etiam  ref^a. 

Confimile  aiitem  Lemmation  CX.Comandiyiiis  Propofitioni  XIV. 
Libri  Quarti  Co  left.  >P<r7p/;/  addidir,  ur  opus  luir,  quod  vide.  Ve- 
r6m  id  jamobit?r  monitum  velim,  PropoIJtionem  illam  XiV  Paffi 
candemomnino  fuilie  (fic  rcor)  cutR  XXIV^^  Geometrae  rergdti  de 

^  -i  Taaio- 


/jg5  Lemmata  Archimedis, 

Ta^ionibus,  atque  adeo  utramque  minime  differre  abs  horum  Lcm- 
maium  Quinto  j  onnnes  equidem  ipfas  esdcm  Lemi^Jiyi^;  ll.iy^rapi- 
<m:cs  caWero,  ut  prob«  cohftenr,  expofcerr,  I  -  -:i  *  ti  ^ s^ ^3f  :i  -^s 
Cafum  duntaxat  facillimum  cxpofuit  A^h'lfl4f^tyztum  quUcra 
perice,  ubi  A  D  B,  F  G  B  diainetns  A  C,  E  D  rcde  infiftant ,  n^mpe 
(H— A)  ADH4-redoHDG4*GDB(G-.B)=2rcais.  re- 
fta  igitur  ipfa  A  D  B, 

Lef^miL  II, 

Fig.  262.        Sifmicircfihm  A  B  C  i  ptinilo  D  tiwj^ant  reSta  A  D,  D  B,  C^  dc' 
ducatHr  0  E  ±  A  C  .•  connexa  (>  D  ipftim  BE  bifariam  fecaiit  in  F. 

b  1 8. 3.  0'  ts.  Occurrant  invicem  ''C  B,  A  D  p^-otra^niae  in  G,  &  jungatur  A  B. 
ccor.i6.i.    Q^j^  (obpares  ^  A  D,  D  B  ^^ABDfive  ^BaD  -{-  D:&Q 

e  Vi*f4  6  -  '^^"^  GBA=(ABC)  =:fiBAD^-G,critGBD^=:G,  dc 
f  J4  l  ^  ■  '  G  D  =  (D  B  *^=)  A  D.  Acqui  proptcr  paraliclas  A  D,  E  B  ,  erit 
g«r.3x.  1.     DA.FE^-:fDC.CF:OGD.BF.  Quare  ^  E  Fr=  F  B. 

h  ut  modd. 


J  o.  I 


T.  Paria  heic  peccavit  Adnotator  Nafvdtu  atque  in  prarcedentc 
Thcorematej  fcil.  e  cafubus  fumm^  obvium  adduxit ,  quando  Ca- 
ihetus  B  E  ad  centrum  circuli  A  B  C  pertineat. 

2.     Hinc,  ut  benemonet  Q\.  Borellw^  inveftigare  licet  duo  po- 

lygona  ordinata  (Sc  fimilia,  quorum  circumfcriptum  iiifcripiura  ex- 

celiuquidem  minori  dato  quovis  fupcret ,  tura  etiam  latloncm  dia- 

meiii  ad  circuli  periphenara  co.iipenduegregio  eruere.   Nam  C  E. 

C  A  ::BE.  (AG)  A  D-f-D  B  jhoc  eft,perimetcr  polygonicirculo 

AB  CexfemilatereBE  inlcijpri,  ad  perimetrum  duplo  latcrum  nu- 

mero  ex  latere  ipfo  AD  _j- D  B  circumfcripti.  Chordas  vcroper 

feq.  Lcmraa,atqueetiam  proporiionem  licet  inter  AC&CEmagis 

fcraper  magifqueminuerc,  eoque  rationcm  diimetri  A  C  ad  femi- 

chordam  B  E  elicere.    Quippe  hinc  datur  B  iiq,  &  huic  par  A  E  » 

E  C,  imo  dawar  per  Lemmj,  quod  fequitur,  ipla  A  E.  quare  E  C  da- 

tur,  atque  etiara  recta  A  D-|-  D  B.     Idcirco  ad  periph- !  iam  circuli 

(qux  quidera  inr.r  adfcriptorum  polygonorum    ambitus  mcdiat,) 

ratio  diametriil!ic6  emicat. 

3.  Horum  Lcmmatum  Compilator,  quifquis  fue^it  Grjtcorum^ 
aut  Scholiaftes  forte  Arabs,  rtd^asAD,  DG  pares«.{Te  jubct,  fuo 
■quafi  tretus  opufculo  de  Rcftangulis^quod  jam  pridcn^periit.Iflud  ta- 
men  ex  Ei^raentis  facillimc  conftai,  Lemma 


Lmmafa'  •  Arcbimedis'. 

temmit   111. 

In  ciratli  fegmento  A  B  C,  «•  tjtiovis  cnrvdi  fmSio  B  adhafin  A  G    Fig.  2^3, 
agatnr  ferpendicnUris  B  D^fiam^ue  D  E  :=  D  Cj&  arcm  B  F  =^  2^4.* 

B  C  :  annexa  F  A  erit  Jte^ualis  ipfi  A  E.  2  5c. 

Jungantur  C  B,  B  F,  F  E,  E  B.    Eft  igitur  E  F  B  ^  =  F  E  B  ,  ^  %f.  es*  4<  r. 
propterarqualesredasFBsCBC^^^BH.    Sed  A  F  B  ^-(A  C  B'')  ^  ^  ^- 
GEB^  =  2  reais«=  AHB  +  GEB.   Quare  ^  A  F  ii  =  AEB,^ '"*  ^" 
5c  (A  F  B— F  E  B) A  F  E  =  A  E  F.  Unde  s  A  E  r-  A  F.  fax.l' 

;  >  •siitjni-jq  •.  Scbol, 

1 ,  ,;  Bujus  egrcgii  Theoreraatis  Cafus  fecundus,  ubi  A  B  C  cft  fe- 
micirculus,  Cl.  FtolemM  rei^as  olim  circulo  applicanti  pernecefTarius 
erjit.  Lcmma  tamen,  quod  7^  *(^  Ji^^oro^xidv  appejlatur,  cap.  ix.  Libri, 
Pficpi  M17. 2uA/'J.  hac  oceafjone  non  conftat  modq,  fed  &  generale. 
evadit.  .;V,-,^-.i:\  v\  .•  .aa  \  i^\%-  \  [  .i.  ..px  oii;:  ;  ^JjiLx-r,  -ir   •- 

Dafis.ircil.  taffl  chordis  quagr  ardubtis  C  A,At^,FC,  adieoque 
femiarcu  BC  ,   quxritur    ipfa   BC    chorda.     DemiiJa   B  D  _L   Fig.  2^4^ 

AC,  habes,ut  prius,  DC  =  —  (J^  ^~^  ^).  D  ver6  reaus 

eft,  6c  B  G  D  ex  dato  arcu  (A  C— G  B)B  A ,  etiam  datus.  Q^are 
fpecie  datur  (per  40.  Diit.  j  triangBDC.  Dantur  igitur  ratione 
(3  def.  Dac.)  ied  &  magnitudinf  (2.  Dai.)  vedx  B  C,  C  D. 

2 .  RHrfum  focors  efte  md.^iAi  Ahpi IBafan  j  (iftum  enim  «A£»|eiei 
pravatae  infimulundum  reor)  &  practer  Authoris  C^r^ef^  ingeniuf», 
pmillis  reliquis  e«|fum  medium  pikntare. 

'^ ' Sufer  KQ  efufijtte  fegrAentx  kD.DC  defcrihammr  fres  femi-    Fig.265. 
circy.li  A  B  C,  A  E  D,  D  F  C  ,  &   ^^f  D  B  J_  A  G  :    erit  figura 
(ABCfDEAj  trium  femicircfilorum  neripheriis  interclufa,  (]tiam 
"A^Cnuv  vscat  Arcbimedes^  circulo  ciYca  B  D  aquAlis. 

^  Nam  A  Dc)  -H-  D  Cq  -t-  (  A  D  -  D  G  Bir«^  '^  D  Bq  "  r=  A  Cq.  ^ XV.^''^  ^' 
vSuntqae^^ciiCuii  inter  fe,  ut  qaadrata  diametrorum.    Quocirca  "^  fe- c  i   ii. 
mjciiculus  A  B  C  aequatur  circulo  circa  diametrum  ii  I>,  una  cum  ^\  ax.  7, 

binis 


^68  Lemtata  Archtmedis* 

c  rt^.  |.  binis  femicirculls  AED,DFC:  unde  «Arbdon  'JrckimeJhm, 
hoc  cft, femicirculus  ABC  minus  feraicirculis  AED,DFC  par 
omnino  erit  circulo  circa  B  D  defcribendo. 

N&t£, 

1.  Cl.  Bore/ius  ifta  verbis  fuis  adnotat. 

^*  Hafc  forfan  eft  una  carum  propofitionum  quas  Pappm  iegitin 
^'  libro  antiquo  de  menfura  ^Mi,  feu  fpaiii  a  tribus  femicircumfc- 
"rcntiis  circulorumcomprehcnfi,  ut  ait  Prtclta :  qux  quidem  ele- 
**gantiYIima^ft,  ejufquejnvemionis  Lunulx  Hippocratlt  Chii  origi- 
"  nem  extiiifle  puto.  Eft  enim  Hipjpocratis  Lunula  fuperficics  plana 
**aquadranteperipherixcirculimajoris,  &  femifle  peripherix  cir- 
*'  culi  fubdupli  comprchenfa.  Arbelus  vero  recentiorum  eft  fpatiura  4 
**  tricnte  &  a  duobus  fextantibus  circumferentiarum  trium  circulo- 
*' rum  aequaliura  comprehenfum  ;  <3c  hifceduoDus  fpatiis  facilequa- 
"  drata  aequalia  reperiri  poflunt.  At  Arbeli  Archlmedi^  6c  ProcU  huc- 
"ufquercpertanoneftquadratura^  fed  poteft  quidem  aflignari  cir-- 
[[  culus  praedi£lo  fpatio  xqualis.  Videjam  Vietam  in  Refponjis, 

2.  Huic  figurae  nomen  dedit,  ut  par  erat,  cultellus  feu  fcalprura 
Sutoris,  qua  forma  femper  fuit.  Unde  pervetus  GlofTa,  "AjCwAoy,  Si- 
ciJa:  &  EtymorumGrsecanicorum  confarcinator,  "AfCjixop  .  <r^U¥ 
«rjcunwV  «fei^rjir  3s7 /fe* ^  27r^oi'.  Iraoanteiftos  Scholiaftes  'Hjcandri 
paulodirertius/AjCrtAo//*^  ^^J^jp^wj  xoKAoTifJ»  (r/cTMe/a,  on  nl  vimvi-dfMt 
ni\^*0  ^  ^^«C'  "^  e/Vf fMiTa..HaEc  tamen  obiterj  alii  jam  mc  Mathefis di-' 

flinet.  Intcrpreti  autem  Arabi  i^jtt^kp]  Arbeim  diciiur  tanquam  de 
virilis  gcneris  voce  Cr^f^. 

3.  Hoc  quarium  Theorema  ex  Vafpi  inventis  fuiffe  exiflimo,  qno 
ad  propofitionem  fequentem,qux  fubtilidima  eft  6c  Sene  Sicttlo  digna, 
viacertior  amplidrquepateret :  nec  ^dtb  Hippccrati  (  kio  Mcnifcos 
qua<lrandicaufamclediffe  aliquara  ,  quin  ipfum  potiiis  abs  antiqui/fi- 
mo  illo  Tetragonifmo  quam  opportune  ortum  fuiflfe. Ait  enim  Pappfts, 
quampriraum  cxpofaerar  Antiquam  illam  Propofiiionem,  quse  pro- 
ximum  Lemmatum  Archimedaorum  facit ,  &  quidem  paulo  ante 
decimum  quartum  Floridorum  Theorematum  Libri  fui  Quarti,(qtiod 
rainime  difcrepat  ab  hoc  Lemmatio,)  — '^ux^rKmeu  J^tu  r^i^^v 


LemmatA  ArcWmedi&  2^9 

Lemma  F. ;  >  >  _,         ,^  ,,',  ■ 

SupsrA  C  ejiif<ff(e  fegmenta  qnAvii  contigHn  A  D,  D  C  defjcri'    Fig.267. 
bantur  tres  femicirchU  A  B  C,  A  E  D,.  D  F  C,  fitque  D  G  X  A  C : 
pares  invicem-^^fff^  circnli  B  K  E,  LF  N,  <^ui  Arhelt}:  A  B  Clp  in- 
'fimti,    tamferpe'ndicuUremG^D<iuamfen»(^irc;^ioscom/^gamift 


i  ..»     /  ;i 


Duc  diaraetruraHI:  hzc  autem  ^aeqiMffet  A  C,  c>l)^re5:am  ^  J  *   * 
b  H I  "^r:  A  D  H,  atque  connexa  B  I  -h  I  A  tela  efl.    Tum  cpq-  c  /;^;! 
venianr  A  B,  T>G  in  G,  convcnient  etenini  ^proptcr  B.  A  |>  -[^AfUti  '^  ^"^'^»-  r- 
<;  ireaiJ:  adjunaaBH  -i-  H  C,  3c  neai  eA,&  a4/;  A  jSperpea-  f-  '^'  ^^'  ^* 
dicularis, atque '^  I E -(- £D,. & A  E  -t^  p  f(  etia,m  reAa?.  feil  au-    '^'^' 
tera  ^G  Di'D  A,  &  junaaiC  K  i  k  A,  qiiare  produaa  /CkG'  re,-  ^ ';  f ^^  «;^  ^^ 
<fla  erir.  QJoniam. vero  E  D  I|  C Gjpropter  redos ^  A  E  D,  AKC,  k  16.  6. 
erit  sAD.  IHi:  (AG.GI::)  AC.CD.  ad^ioaue  ^A  D  *DC  1  ^-^M.  i. 
=•  A  C  X  I H,  ,^  argumento  p^ri  A  D  x  d.g  — '  A  B  r\l  M..  ;.§-  "  ^7-  3- 
-quantur  igitur  fhr^r  fe  diametri,  1  H,;L  Mj|  '&,  ^  ciUi^H  jpG. ^  f  (H,  °  ?^*  /*' 

SckoUa^  ! 

1 .  Sive  Gractti  ille,  qui  haec  Lemmata  primus  coHegit,  five  po-^ 
tiusy^r4^«waliqyis, quoC<jte»?kstn  Hrtcam  eile  oftendeVer,  citat 
Opufculum  fuum  dc  Trigonis  Reftangulis.  Inde  vero  ^li  AbHlHa^ 
f4n\ioc  ad(uraentj  atoepif»'  «f-  J%>  %'^u  (jhff^fchemkptimum  Bdrelli^ 
ad  paginam.  ^95.) 

BCi  A G,  quod  in triang  A B C perF  occurfHm  perpendicula- 
rium  B  E,  C  D  iranrit.  Jungc  D  E.  Girculus  A  D  F  ^rbit  per  E,  ob  - 
reftum  ^  A  E  F.  iEquanturautem  "D  A  F,  D  j^  F,  atque  "^  D  E  B, 
D  C  B,  hoc  eft,  B  A  G,  D  C  B.  &  B  coramunis  e/l.,   Unde  °  AGB  ■ 
(CDB),  ^=:reaoAGC.  Refta  ^igitur  efi  C  B',  five  in  (che- 
mate  jirchimedeo  C  G. 

2.  Deinde  Adnt);;atoriV^/z/^/«caeteros  cafushujufcequintiThe-   Fig.  268, 
orematis  ad  menrem  Abi  SahlCithenfs,  percekbris  Malhematici,  hOc 
feremodoexponit.  .    -  r    > 

Cafm-fecuncliis,  Vel  feraicirculi  A  P  N,  O  P  C  fe  mutuo  fecent 
in  P.  Sitque  D  P 1  A  C  :  aequales  invicem  erunt  circuli  H  E  B,  MFL, 
qui  femicirculos  5c  perpendicularem  contingunt. 

.^qui^ 


^yo  Lemmata  Archimedis. 

Fig.  i68.        ^quidiflanc  H  I,  A  C,  <5c  agamur  A  B,  AHK  "  tranfcuntcs  pcr 

^Um.i.  I,E.  atqueconvcniant  A  G&  D  Pin  G.  Dtinjungatur  rcd^a ''CK 

^  4-KG,&lN^^CB'tranrcuntesperE,H. 

M1.3  .•  ^8-^-      Propter  parallelas  '  C  K  N  I,  ert  ^  C  A.  C  N  ::  (A  G.  G I*:: )  AD. 

y-.^'.  H).  ade6que'CN*AD  =  CA  *  HI.    VerumCDt.DO  = 

fm.i/.ir.^.  ^DPq  =AD  -^  DN,  atque^CN.  DA::(ND.DO::)5CN. 

g  19.  y.  O  A.  Quarc  ^CD^OArrDA^CN'"— Ca*HI.  Fariterq; 

h  utptus.       CA*LM=CD»OA.  Undc  xquantur  (Sc  diamctri  L  M,  H  1, 

^«^'•'^^•'**&cfrcuIi'^MFL,HEI. 

CaJm  terHfu.  Vel  fcraicirculos  jatB  disjundos  A  E  N  ,  O  F  C 
tangant  partes  rcft;e  D  F,  D  P  :  xquanturcirculi  HE  B,  MFL,  qui 
tam  fcmicirculos  quam  perpcndicularem  a  tangcntium  occurfu  .('D) 
erc^am  contingunt  in  pun^is  E,  B,  H,  &  F,  R,  L. 

jtquidiflcnt  A  C,  H  I,  L  M  diamctri,  &  jungantur  C  B,  I N,  rc- 
aacquc  A  H  K,  C  G  tranfcunies  pcr  H,E,&  K;  quia  •  C  G  II  C  N,crit 
•^AD.  Hl::(AG.GI::)AC.CN,  adc6quc  ADxCNr=AC 

\l6. 5.  *  H  I.    Ac  pariter  CD  •  AO- AC-LM.  Eft  autero  '  C  D  * 

D  O  -  (D  Uq  —  D  Pq  )  A  D  »  D  N,  aique  C  D.  A  P  ::  (D  N. 

m  iS.  f.  D  O ::)  •"  C  N.  A  O.  Quocirca  A  D  *  C  N  *  rr  (C  D  *  O  A)  *>— 

AC-HlrziACxLM^iCD^OA.  Pares  igitur  inviccra  funt 
diatnclri  L  M,  H I,  circvliquc  ^L^  M,  H  £  1. 

Lemma  ^1. 


r 


r-  ^    'CircHli  E  F  B,  ^ui  trts  fcm^eircHlos  jHfer  AC,  ADrr—DC,  C^ 

tffam  D  C  defcriftcs  continiit^  diameter  G  H  didmetro  A  C  4H}mdi- 
jiet  \  qturatm-  autem  frtporti*  diametrorHmad  invicew» 

Du^is  rcdis  AG,  GB,  CH  ,  HB,HE,  EA,  GF,  FC, 
itcm  D  G,  D  H,  D 1,  D  K,  G  L O,  H  M  P,  erit  G  O  1  A  O,  &  H  P 
lAC. 

Et  (proptcr  HG,DK,DI1I  AC,AB,CB)  crit  OP.PC:: 
GM.MC::AD.DC:-.AL.LH::AO.OP  u  O  P.  P  C,  hoc 

cf},  I-PC.PC. 

Undc    aggregatura    ex  3   continue    proporiionalibns, 
r'PC.    ,VpC     ..^rPC^^^c.PO  =  GH. 


liemmata  Archimedis.  aj  i 

Sx.£r.  (ficcninj  vult  Arabs )  fic  P  C  =  4.  Erit  O  P  =  5, 
0^=9,  adeoque  diam.  A  C .  G  H  : :  1 9 .  d. 

Adftotata  in  Lemma  V  ^  VI* 

$  I.  Lemmarum  Archimeiii  quod  putanr,  quinciim  ex  -P4/?/» 
invcntis  affuniptirquc  tranfcriptum  eft,  qua  arte  iiiuftrius  t^a  id  quot| 
fcquirar. 

Przmonet  adeo,  priufquam  oQenderet  principem  iilara  vetercm- 
qiie  proptcrquamappcllitat  ex  vett.  membranis,  Libro  7^'.  Flori- 
dorum  ?rof.  XlV.  cirdcraporitisquxin  Schemate  no^ro  2  7o,(Scab* 
deduaa  ^  y.  XAC&:ir:GO,e(Te^tD.iHG::AD_DC 
.AD-l-DC.  _ 

Reaaeetenimfunt  'AEH,GED,  CFG,  DFH;  fimiliaque  b,rr^' 
trig.^^DEA,  DO  G,itemqoe  DHP,  DFC,  quareAD. DE  ::  i  V4  6  ' 
GD.DO,&:  ADO  =  EDG:  pariter  D  C.  DE::H  D.  DP, 
&:  C  D  P  (- HDE  r=  EDG)  =  ADO. 

Unde  AD  .  DC  ::  PD .  DO.  (3c  componendo  convertcndoquc  AC , 
AD— DC  ::  PO  =  GH .  PD— DO  ::  Pf^  =  ^  G  H .  t  PD  —  DO. 

hyntheorema  i.  Tum  propter  fim.  trigona  D  O  G,  (DEA,)  HPA; 
crit  D  O .  O  G ::  HP .  P  A,  <Sc  D  O  »  P  A  =  G  O  *  P  H  rr  HPq= 

Q.  «P. 

2.  Jrao,  quh  CD.DA::OD.DP.  crit  componendd 
tam  AO  .  AC  ::  PD .  PO  &  diam.  AD^  *  (PO)GH  =  PD  »  AC 
quam  CD .  AC  ::  OD .  PO.  &  diam.  CD  *  (PO)  GH  =DO  >  AC. 

$    2.    Deinde  ^ro^.  XVJI.  l.  4.  quaf  dccimam  fextam  ejufdem 
adJHvat,  ut    D  H  q  .  H  1  q  ::  A  C.C  D.   Ponantur  eadem  qux  in 
Figura  267  fiatque  1  O  J^A  C,  Reax  gr.  funt  "  H  E  A,  1  E  D,  &  Jf'^;"^^^. 
propterea  C  A  *  AO  =   '  (coevmiibus D  ,  P.)ADq,   ^  A  C.  cirf  i^'^' 
(AC— AD)DC  ::AD.(AD  — AO)  DO  =  HI::  (  obfim.  d  4!  V 
irigona  '  A  E  D,  H  E  I)  DE  .  E  I ::  ^*  D  E  q  .  E  H  q  ::  ^ D  H  q.  H  1  q.  e  31. 3  ;  29,1, 

Eft  etcnim  propter  I  H  D  '  reaum,(Sc  ^  H  E  X  D I ;  8  D  E  .  E  H  ^^^- ^. 
::HE.EI::DH.HL  8^'^ 

Hinc  ftatim  cofiftat  horum  Lemmaium  quintum,vi2.  'AC .  DC ::  O  j  ,3°'  * 
circa  D  H .  O  circa  H  I  pariter ,  A  C .  A  D  ::  o  drca  D  H .  O  circa  k  3 1. 3. 
L  M,  iCquaotHrque  ™  circuli  ad  H  1 ,  L  M.  Qaod  ex  P(^fo  li».  i. 
comprobatum  volui.  ^19.5. 

n  l^m.-li- 
C.2  I3. 
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Lemmata  Archimedai. 

$   5.    Propbfiuo  4iutem  illa  Antiqua  <Sc  ^rf/j/wr^tf4,  qnam  vo- 
cam^taliseratreferentei'/?/'/^^/^'^;^./'^''/».^^/.  ^^„    .. 

Tresfemicirculosinfpatioy^r/^f//cotangatcirculus  G  FH,  ipfum 

vero  binoTque  femicirculos  alter  circa  N  etiam  tangat,  atque  ita  por- 

ro.  Eric^^^^^GHj&QN  —  2Rl,&c.  juxta  naturalem  nume- 

roiurafcricm.  (Ponaniur  ea  q\ix  m  Schem.  270.) 

...  1»     ^quamur>CAO,PAD,atqueACP,OCD,unde^AD. 

u   i'(  AC-AO  AP,  necnon   AC.  CD  ::  O  C.  C  P.  Quare^^^AO. 

Aj  ;.         (PA^AO)OP::AD.DC-.:OP.PC,&=OPq=:AO* 

dip.r  pC^^Q:'*^*-  Ergof'=^f^==(OP)6r:,GH. 

ti7.6.  ,  £t /i -I     G  H  NQ  •. /-\  VI  01 

f«rLi.  z.      £^q^»^      —  -^-CH -=    i^I^^^^aNrr    2RI. 

£34.  I.  ' 

iii5.P^;fU-Etfictleinceps. 

:;.  Quinimo fi  fuerint  AC,  D  Cm  fig.  i^;,  imer  fe  ficutmimcrf 
qaadrati, '  erit  D  H  commenfurabilis  diaractro  H  1,  alias  non.   Nam 

'  "■  per  5  z  JniverG,  ^  =  5^J  Si.  igitu,  ^  =  f ,erit  DF  =  2H I: 

pariter  QJM  —  5Rl,&c.  juxta  vulgatiflimara  numerorura  confc- 

4.  Qux  eft  Prf/^p»  propofitio  X  VlII.  Manifeftum  etiam  eft,  fi 
circuli/,  f,i^,  &  femicirculos  A  D  E,  A  B  C,  feque  invicem  rciige- 
rint,fuenrqiicCath€tus/»2qualisra<Jio,  forel^^^ri  -.gi,Qt,hfz=z 
Shq,  &c.    |uxta    numeros    deinceps    imparcs.     Nam   per  $  3. 

'fjlAzJ-fj!.z=  cLi=:i-,«Sc^o  — a^i,^-^'  (^ie..'fig.  iSi.fiveil- 

diam.  igi 

lam  P^;/)»  ad  .V  T/  / /  fr.  /^.  ^ .) 

Lemma  'VtJ: 

I      :  .  .     .    ' 

■.>..'.,:.  '''r^.cireHli^^sk^C^ua(lrato'ACckcmfcriftw  dnflns  tfi  irtfcripti 

circuli  E  F  G. 
^5  4.  e?«/M      Duaa*etenimdiametfoEGll  BCeritdiam.  BDq  ^^(iBCq) 
b47.  ^'  2EGq,<Sccir€uluscirculiduplus. 

c  ^.  I  -•  .    Adnotat  Ahmafan  N^v^^s,  unquam  ex  libello  quem  dc  Cif- 

culofecit,  triLumiliud,- 
Vis-  polygoni  five  circttli  dati  E  H  G.  Habes  lams  aut  diame- 


'  trum 


Lmmata  Archimedh.  275, 

trum  E  G,  &  — E  G,  necnon  (per  1 3.  6,)  quadratum  par  rcc^an- 

pulo -,  «nde,EG.  — -^::EG\ Lu  *  circulus  cfams 

quxCito  ::  per  20.  6. 

Lemma   VIII. 

In  circHlifecAnte  A  Cflatuathr  B  C  par  radio,  &  per  circuli  cen*    Fig.  275« 
frumT)  Agatur  C  E  :  arcw  A  E  triphts^fi  ip[tm  B  F. 

Duais  enini  E  G  II  A  P,  radiifque  D  G,  D  B  :  erit  D  G  E  *  = 
DE  G^^^^^rrC^rrFDB-^rrfGDB.&arcusBF^^r 

(f  B  G) '  f  A  E,  ob  A  G  E  '=  G  A  B.  unde  conftat  propofiium. 

yf//.  Borell.  hoc  ferrac  modo.  Adjunaa  E  B,  erit  (B  D  C)  'G  = 
2DEB'(E4-EBD;:  unde  ABE  ^=:C  +  E*=3E,  &:ar. 
•cus  A  E*=  3BF. 

Quod  in  hoc  theorematc  ponitur,  datae  peripheriac  Tfiip^flTcpw, 
quodvides,  inducit,  atqueitaGeoraetriara  planam,  ut  rite  conftrua- 
tar,  omnino  fuperat.  Id  tamen  facili  opere  praeftat  Solid^,  multoque 
adhuc  plura  Liftcar i^  quzmvocznt, 

Lemma   IX, 

Itt  circdo  biti£  ijtuvis  cherdct  AB,  C  D  fefe  aAangHks  re^os  fc'    pjg^  ^-v: 
canteSf  intercluMtHt  arcta  A  D  -h  C  B,  pares  arcnbm  A  C  ^-  D  B,  3  j.  ^, 

AgaturdiaraetcrEFIlAB,  eft  igiturGD«=GC,  AE  *»=  BF,     confir. 
&AE4-AD^=EC.  ande femicirculus CF-j-.EA  +  AD  =  c tor, z 8  j. 
CF-t-FB-t-AD'=  AC  -+-  DB.  dax.i.def.ij, 

c  ax.  7, 

Lemma  X, 

Circftlftm  A  E  B  tangant  reB^  C  A ,  C  Byfecent  vero  C  D,  e^  huic    Fig.  275". 
.parallela  B  E,  &  connexa  A  E  fecanti  C  D  conveniat  in  F :  Cathttm 
F  G  hiftcabit  ipfam  E  B. 

Junge  A  B,  efl  igitur  C  A  B  »  =:  (A  E B)   ''A  F  C,  &  D  com-  » 3*-^ 
munisutriquctriang^CAF,AHCi  unde  ^F  C.  C  A::  C  A.CH,  ^'"''{'^■^'^^V 


aj^  Lewmata  Archimedis. 

&*FC«^CH  =  CAq'=CBq.  Quia  ^  vero  FC.  C  B  :;  C  B, 
&<6Dcommunis,  er!t<6CFBcr6  (CBH^^rrrGAB*^) 
A  F  C.  Sed  (C  F  A)  F  E  B  «^  -  F  B  E  ''(C  F  B),  anguhque  »ad.  G  re- 


&<6Dcommunis,  er!t<6CFBcr6  (CBH^^rrrC 
A  F  C.  Sed  (C  F  A)  F  E  B  «^-  F  B  E  ''(C  F  B),  anguhque' 
di,  atquc  lacus  G F  commune  ;  quare  E  G  '=r  G  B. 


Ccor.  ^6.  3. 

^ csr.  17,  6. 

2,  €.6. 

hM. 

V.ax.1, 

\z6.i.  L^wniA  XI, 

pj     j  ^^^        CircHli  diameter  A  F  fotefl  qnadrata  exfegmentli  binarnm  chordt*' 
*    rum  AB,  C  D,  ftfe  dd  angulos  re^os  fecAntiHm  in  E. 

a  »x.  1 1 5 i.j.      Jungantur  A  C,  A  D,  C  F,  D  B.    Propter  A  E  D »—  A  C  F,  & 
*>  27  «S-  A  D  C  *'=  A  F  G,  erit  GAF'—  DAE,  &  tam  curva  quam  rc- 

ccor^l^.  I.     ^^  c  p  *_-  D  B.    Unde  AFq  ^=  C  Fq  ^  (D  Bq)  -+-  A  Cq,   hoc 
culuu''     eft,^DEq-t-EBq  +  AEq-t-ECq. 

^47-  !•  j    f 

gcor,.uh6.  Schol. 

j4li  NafvAm  hoc  modo :  annexis  A  D,  D  B,  B  C.  In  triangalo 
D  E  B,  E  =  reao  ^—  B  -^-  D,  &  arcus  D  A  -^-  B  C  s=:  femiciiv 
culo.  Poteft  ideo  diameter  urraque  "^  D  Aq  4-  B  Cq,  hoc  eft,  qua- 
draia  ex  A  E,  E  D> E  B, E  G. 

Lemmof  XII, 

Fig.  277J  SemicircHhm  tangant  C  D,  D  E,  reBaqHe  C  G  tranfeatper  F  in- 
ttrfe^ionem  fHbtenfArum^  B,  E  A^tjkitacins  D,  E,  &  diametri  ter- 
minos  A,  B  conne^ant.  Erit  C  G  J_  A  B. 

_  j ,  j  Jungc  D  A,  E  B.  Erit  ang.  'reaus  A  D  B  1»=  D  A  B  4-  D  B  A 

bcDrsV,  1.    "rrrBEF.     Ei  (C  D  B)  «^  D  A  B -+"  A  B  F -|- F  B  E  r=  D  A  B  + 
cx«.  (CEF^^^ABE^^BEF^-FBE^^^DFE^-CDB-l-CEF. 

iJi^Cji.^.UndcCF*— CD:  atque  eft  DAG"^  (CDFg  =  CFD)  -f- 
Vubci'  D F  G  =  2  reais  —  'redo  (A  D F)  ^- F G A.    Quarc  ^QGjl 


fjchl. 


AB. 

Schel. 


r.     In  Demonftratione  ut  pares  fint  C  F,  D  C,  provocatimi  eft  ad 

opufculum,  quod  hodie  nufquam  eft,  de  Tetra^leurii  :  fupplet  tamtn 

^  "^h  '  •  7^  iKKtTrii  AbHlBafan  Adnotator  hunc  in  modura. 

k  10  J,/.  X  Vis  C  F  >  D  C  ^  C  H.  Eft  igitur  (connexis  D  H,  H  E,)  CDH 

*''V^  ^feu  DhC^P>D-FC,   &CEHrive  GHE^P>CFE:  quarc 

DHE 


-^w 


A  a      s 


Lmmata  Archimedis.  ^75 

DHE  =CDH  A"  CEH  majore  CDF-1-CEF,  pars  toto; 
Rurfum  ais  C  F  <:::  D  C  =  C  G,  Erit  paritcr  (jusgend  D  G,  G  E,) 
DGEToccft,CDG+GEGminorGDF4-CEF,  ^ 

*  _        /^  'C  —  C^  o 
^'2"'  C/  loreHns  Methodo  i^em  direaa  commonftrat,  hac  F«ta. 

Fac  C  N  =  C  E,&  adjui^ge  N  E.     AnguUigitur  ™  planiN^^^^^    n,/.;.  j^.  x. 
valcnt  quatuor  reaoV,  atqde  anguli  "  oppofui  E  F  D  (CDF+CEF)  n^.  ? 
T  N  6  rC  E  N)  =  FD  N  4-  F  E  N  ==  2  re^is.     Quarc  circulus  « ^9-  s- 
;l;^ccntro  C  (ob  -CN  =  CE  =  CD)  pla«o  NEFD  circum-  P-3-. 
fcripiilis  ?  aufcret  '^  C  F  =  C  D. 


LemffJA  XIII, 


Cathit-t  KE.ZT^aJiametricircHlarisextremis  A,  B  cMdentcs,  fj^       g^ 
ixfccAmc  iidimetro  C  Dfegmcf^t^  C  E,  F  D  pnviccm  ^-^/m  Muferunt. 


ttmma  XIV, 


StiVcrkBe\ufquetmafegmcnt4  AG,  DB,  atqui  fnh  mcrfcg-  Fig.180, 
mentoCDdefiribAntur  quatmr  fcmicircHli ,  &  fcr  E  centrnm  ctr- 
*y«mAFB,  DGC>mr.W,FGj,AB:  Grc«/;«  ar.4 
'YGTqulllehg^r^  clyilin^*  AFBDGCA,  quam  S.Umn 
sffiliat  Archimedcs, 


circulisfupcrA  C,  DBiiqualiscft  Salino,  five  figurs  a  quacuor  f-r 
femicirculis  A  B,B  D,  D  C,  C  A  conclufe. 

(Salinon)  five  m.H.v  Luna^^eft,  quMenu.  vukn  plamffim£ 
ruoappanet.hoc  eft,  ^^rmH!.  Unde  noroen  aw.quitus  erat 
pueroinmamnlciis.  ^^^^ 


2y6 


htmmaia  Archimedis. 


Lemma  X  V, 


In  femicircHh  A  C  B,  ylif  C  B  cMa  Fentago  ni  &  reEiA  C  D 
p.       ^         per  arctts  C  A  fmUnm  medif*m  D  tranftem  diametro  A  B  frodMEit 
^'  ^    ^*      oceHrrat  in  E,  at^ne  eonneBatpir  D  A  CathetHs  F  G  ahferet  G  ^  femi' 
diametro  circnli  parem. 


a  Cor 
h 

C9  5 

d  5,51.  I. 

f  >^.  I. 

g/iA.  22.  3- 
h  rer.  ij.  3, 

]<s.  I. 


IccmquiaDHG=t  ^e*,  &  DGH^f  redi ,  crit  H  D 
t  —  i  r,-,«^;  /6-  r»  r: »  —  n  H 


Annexis  C  H,  CG,  erunt  AGE,  H  D  E,  <Sf  HCG>  GDB 
rrigona  ircofcclia  &  /imilia,  firailiterque  po/ua  &  aA  bafes  fe^a, 
Nim.  duas quinta*; rcfti  squant  him:  H  C  B,  H  C  G,  GCEj  inde 
EDB,BDG,GDH. 

C^rt?//.    7/. 

Liquet  infap.  E  C  (=  C  A, chordae  f 5-  totins  circuli)  divffara  effe 
in  Dmedia  ac  extrema  ratione,cujusfegmcntum  majus  E  D(:=radio 
DH,ob  DB  E==:  DGH,)eftlatU5hexagoniordinatcirculo  A  C  B 
infcribendi ,  minufque  D  C  dccagoni »  per  57,  e.  13.  paritcrque 
juxta  mcdiam  extremamque  rationem  fe<^as  e{Te  E  G  in  B,  B  H  in  G, 
&  E  H  tam  in  B  quam  G,  E  A  denique  in  ceniro  H.  Dtinde  xquan- 
tur  cam  ECBrviratGCE  parti  quintae  fefti. 

Binae  prop.  qnx  fequuntur  in  editibne  Florentina  ad  indubium' 
xternumque  opus  j^rchimedis  de  «Sphera  prorfus  pertinent.  Codices 
etenira  Arabici  in  \  ;.  Lerama  cmnss  definunr.  _ 

jirfhh- 


..A-^tiN  oi^v.^  ^yj 


ARGHIMEDIS  xammith^ 

S  I  V  E 

hiher  de  Arena  mmetG. 

ARbitrantur  nonnnlli ,  rex  Gelo  f  arenar  numcrum  infinirum  effe, 
Dico  autcm  non  foHina  ejus ,  quse  eft  circa  Syracufoi  reli<juara- 
que  SiciliAm ,  fed  etiamqua^  in  omni  regione  habitabili  pariter  atque 
inhabitabili  continetur.  Sunt  Autem  alii,  qui  non  illum  quideia 
infinitwna  putent,  fed  nullum  dari  denominatum  numerum  poffe 
credant  qui  ilh'us  muhitudinem  exuperer. 

Iiaquceos  qui  ita  opinantur ,  fi  ejufmodi  arenx  molem  animo 
comprehendercMt ,  cujufmodi  eflfct ,  fi  univerfa  terra  ,  repleto  m  ea 
mari  &  cavitatibus  omnib»s,  ahiffimorum  montium  vertices  exx- 
guaret ;  atque  hujus  ipfius  rurfus  alterum  multiphcem  excogicarenr, 
monime  dubiura  eft  exiftiraaturos  illius  muhitudinem  numeros 
longe  omnes ,  rauhunaquc  fupcrare.  Ego  vero  id  ofi^dere  co- 
nabor  demonftrationibus  Geometricis  quas  tu  ipfe  aflequeris :  eorum 
vidclicct  numerorum ,  qui  a  nobis  exprefii  traditique  funt  in  tis ,  quae 
ad  2r«A://>/'^wScripfimus,nonnullosnonfoliim  arense  multitudinera 
fuperare  ,  quae  terrx  undique  replctz  ut  diximus  xqualis  effet ,  fed 
etiara  quae  ipfimundo  parem  haberet  raagnitudinem.  Non  enini 
ignoras  raundum  a  corapluribus  Afirologis  appcllari  Sphaeram, 
cujus  centrum  quidem  eft  terrae  centrum,  feraidiameter  autem  efl 
aEqualfs  lineae  inter  ccntrum  folis  &  ccntrum  terrae  interjeda?.  Haec 
igitur  in  iis ,  quae  ab  Aftrologis  fcripta  funt ,  redarquens  Arifiarehits 
Samin4  pafitiones  quafdam  edidit,  ex  quibus  fequitur  Mundum 
proxirae  difti  mundi  multiplicem  effe.  Ponit  enim  ftellas  iner- 
rantes  atque  folem  iramobiles  perraanere  ,  terrara  ipfira  circumferri 
circa  fpkm  fccundiim  circumferentiam  circuli ,  qui  efl:  in  raedio 
curfuconftitutus;  fphaeram  aurem  incrrantinm  {lellarum  circa  idem 
centrum  cum  fole  fitam,  tanta  efle  magnitudine,  ut  circulus  fc- 
cunduraquem  ponit  terram  circurafcrri,  eam  habeat  proportioncnj 
addiftantiaraftcllarura  fixarum ,  quam  centrum  Sphaerae  habet  ad 
fuper6cic;m.  {VidcCoper/iic.  revol.  /.  3.  c.  i  j.)  Id  vcro  manifeftb 
conftat  fi.eri  non  poffe,     Quoniam  enim  Sphxrae  centrum  nullani 

D  habcc 


278  P^  'Nnmero  Areti<e. 

habet  magnitudinem,  neque  pafedeulUro  haberc  fr^x^tioiKra 
ad  fphaerse   fupcrficiem   exiftimandum  efh      Quare   credibile  cfl 

Suisigicurnu.raetisnoiirque  (capturaneperfaciliaus)  ut  exhiberct 
Scnex  illc  Siculus  quamura  arcnarup.trapicndo  ellet  fixarura  orbis 
jara  penitus  opplems,  imo  eoplufculura,  haec  ante  cjEteraponi 
voluit.  -       ',    V 

1.  Efl  fccundum  Arijiarchmny  qur  JAtcr  fphacras  fixarura  fo- 
lifque  quam  inenes  &  defixas  globum  noflr ura  circiim  igitabat  ur 
harcieHus:  ad  orbem  Revolutioni?  Annua! ,  (qui  vcterum  Aflrono- 
morum  Mundus  tuit,  )  ita  ifle.  ad  orbem  fixarum:  Fiatqueadeo 
horum  diametris  dvAhoyov ,  per  i  8.  e.  1 2. 

2.  Terrie  autem  ambirus ,  quem  Antiqui  Geometrae  500000 
ftadiorum  tlTe  comprobarunt ,  -  ( quia  decuplo  liberalior  raaluit 
illis  effe  Archimedes  tutL\i.^ihoyH  hiKiv  )  haud  fuperet  ireccntas 
Itadiorum  Myriadas ,  fuque  ita  fper  Cyclometrica  Archim.)  dia- 
raeter  terreftris  minor  quam  f^adiorum  centrum  Myriades.  ^ 

5.  Statuatur  folis  diamcter  Sc  terreflri  raajor ,  &:quid^ra  tri* 
gecupla  diametri  Lunaris ,  neque  plus.  Quid  enim  ?  hanc  £um 
doxHs  noncuplam  Lun.ris  diaraetri  pridera  afTeruerat,  PhidiafaHi 
duodecuplam:  &  demonflraverat  fane  Arifiarchus  (prop.  9.  libelli 
aureoliqui  adhuc  adfervari  meruit ,  )  ne  vix  vigecuplam ,  atqui  cffc 
plufquam  ipfius  oftodccuplam. 

Ohfervationes, 

1.  ^rii/^/jrf^w/ quidem  capto  folis  angulo  vifuali  (qu^  in  rc  5c 
manus&virus&  organa  nrmium  fallere  foient,  )  aicbat  folis  dif^ 
cum  partem  Zodiaci  vigefimam  &■  feptingentefimara  fubtenderc  : 
Veruntamen  Sicul^  nofter ,  quoniam  Problema  fuura  fubtiiius  eo 
quicquam  hTud  poflulat ,  obfervavit  binos  modo  angulos,  aJiura 
quidemangulo  foiispaulo  majorcm,  aliumque  eo  oiinorem.  Is  au« 
tcm  erat  obfervandi  modus.  " 

Dummodoin  crena  regulae  fuper  palum  verfaiih's  jaciat  Cy\h* 
drulus ,  folis  jam  txorti  oppofitos  folum  raargines  vifui  ad  extremum 
regulaj  pofito  perraittens ,  angulus  quem  capiunt  re^  a  medio 
vifu  Cylindrulum  tangcntes ,  mjjor  fuerit   vjfualj  folis  angulo  Ci 

vifio 


vifio  fieret  in  punfto :  Q^uia  verohoc  alitcr  fit ,  ponatur  jam  adrc- 
galae  extremuni ,  ubi  prius  erat  vifus,  globulusi  diafnetrura  habens 
non  rainorem  latitudine  pupiil^e :  atque  hunc  globum  nccnon  Cy- 
lindrulum  tangast  binae  t<€ix  4  ex  accurfu  fuo  angulnm  efficient  mi- 
norctn  aDgulofolis.vifuali,  cum  ulrinque  aliquid  folaris  difci  com- 
pareat.  Xaeterummagnitado  vifunon  minor  hac  arte  inveftigatur; 
Sumantur  duo  Cylindri  bene  tornati ,  lerfi ,  &  aeque  crafli ,  quo- 
ruoa.  3l|er  fit  albus-,  alter  non  albus :  Non-albus  vero  ad  oeuluia 
quam  proxime  flatuatur  in  crena  regulae  praedii^ae ,  alter  autem  ab 
«culo  magis  difiet ;  fiquidemvifo  non-albo  albus  juxta  varia  inter- 
vaUa  proraotus  difpareat,  raagnitudo  paris  crafitudinis  cuni  Cy- 
iindris  iftis  non  minor  erit  diametro  visus ,  quod  fuprd  requirebatur, 
Ubi  denique  Cylindrulus  in  crena  regulae  coUbcatus  totum  folis 
difcum  a  vifu  peniius  abripit,  xt&x  quae  a  vifu  ducuntur  Cylin- 
<lrulum  contingentcs  continebunt  coeundo  angulum  haud  rainorem 
<^"  folis  vifuali.  Ita  autem  deprehcnfus  e(i  angulus  felis  vifualis 
niajoB  efle  ^to  refti  anguli  ,  minorque  r^?  ^^^^ '  Modos 
tamen  alios  ftellarum  diametros  Sc  quidem  accuratius  paulo  cap- 
tandi  vide  apud  RkciolHm  in  Almag. 

2.  Obfervatum  eft  25  papaveres  {(jul mv &;)  in  redam  lineara 
difpofitoslongitudinemdigitalem  fupcrare. 

Sittamen,  majoris  evidentiae  crgo,  diameter  papaveris  haud 
ininor  quara  digiti  pars  quadragefiraa  :  aique  conftet  corpus  pa» 
pavcre  non  raajus  decera  millibuj  arenarum  ,  neque  pluribus. 

Lemmata, 

1.  Solisdiamcter  major  eft  latcre  chiliagoni  orbitae  revolutionis 
annuac  infcripii. 

Plano  per  tcrrae  centrum  h ,  vifumque  d  fecemur ,  fole  jam  cxorto,   Fig.  283« 

Orbis  annuae  revolutionis ,    icrra  ipfa,  &  Sol  fecundura  circulos 

fibc^def.^  fg,  quera  quidem  tangant  redae  dn^  iit ,  iteraquc  hr^ 

h(j  fccantes  circulum  abc  in  a,  h.      Quoniam ,  dum  k^  horizontem 

ftingii ,  ^  <C  h^k^  re£lus  eft  ,  exceditque  ^  terreftrem  diaracter  folis,  a  i8. 3.  Cora- 

erit  fole  jara  prorfus  elevato  ,  <Chdk^  obtufus,    ^dchk^cr  dk^,     '"a"<lin'' 

nec  non  rh^  (<C^  ndt ,  angulo  folis)  -d  7^-  refti :  adecque  redla  ^  ^-^^  ^'  ^^^' 

ab-n  fubtenfa  57—  ciiculi  aU.      Atqui  periraeter  6 j^-goni .  df^^^t.Aucl 

kh : :  ""^ 44 .7  : : "^  5^<5.  1 047^  ,  atque  adeo laius  6^6-goi\i .  kji  e obfetv.  1» 

^  y  a  ,   . .        ...         .  ^  fw.  3?  <^»  . 

::"ai.io4rf  :quarer^::-D  (rrt?,  ^-e,  m  mtegris ,  ::-n) 

D  2  rrs* 


aSo  De  Numero  Aren^, 

hh 
g  Vtol.  Aim.  u  -i- :  atque  ha  raulio  -^ .  ~\  eft    autem  ^4  diameter  circuli  f& 

bii.f.         quippc (ob  ^«^ ,  ^J^?-,   re£^os  «"&  ^  communern  )  eft  ^;!»;^.  A4 
j^'^-  ^-  =  hi(  ::  /^j'  .  <i»  ;   unde  "^7  =  4«,    &  diameter  (  =:  -»  i^  r  ) 

m^.ilj.       &  reli(:]uum;'/crtoo  «A»  ^«^o'!»^  /^J^.^^jrr-n  100.  p^. 
04-^.  Qpia  autem  tara  hr  '^hk:,  S^^n^i^J^^^^A  ($cil.  junftis 

o f-  5.  <;  r,  / f,  obturi/funt <C'^yz,z,st,  &  =  ^ ^c-y ^ necnori  -trcr*/. 

rcor.  i5, 3.      Pr:cterea    in  trigonis   redangulis  h\r.^d\t,  quia  j^ r.  =  ^ f , 
34.  «*.  ZQ  hr   {h  q^  zr  d  p  ,    erit  angulus  •*  major    tJ^  ,  rhk   :: 

tutcriiis.         chk.dle    r^  /-  •  •         i       o 

u  for.  37.  S'^"^h  r.  ^t  L^^"^P®-"'s  ctenim  ad  reetos   tngonis   k^tdy  k^h  r^ 

X  il'Ai  r.     fi«:  df—hi^Sc''  fi  11  ^  r,  circuli  igitur  pares  drca  pares  diamctros 

yj(h.2i.3.      ij.it  ru  •  •      '  <C!/<^>/'    *arcus/"?  vs 

Vs?.'^.  ^/,H,y  tranfibuntper  vr,eruque^;;^^(::  ^^^^^  (    ^' 

F«g.285.    "^    T^HT^r  ••  ^        ^^  •  Vel  Componamur  tiiangula  ifta 
ad  acutos ,  h^dy  6c  centro  ^,  intervallo  d  o,,  defcribatur  circulus 

;.^„  Ent  igitur^-  (^^.  ..    -^^  ^  ::  "r,  'J  -^-~  ^^  -   ^ 

,  -^ ,  ^f-five  ^^ ,  &  componemi ,  ^^'  (,.,^^{M^\ 
^oth  ot  '  ^  ^<ikhr\  ot  J 

Indc  "^(  ::  -^  ^)"^"'^^  ::r3-iff .     Tum,quia  »^r(ma'. 

for -ii j  re£^i  )  rh^  ::'^  rh» liho  ,  h.  e.  icoi.gp  ,  t^r  h  ^ 
(C-  '  ilfoo  reai,>.  e.  cr-  7^7.  I^  refti  )  mulio  c-  i|j  reai. 
Solis  igitur  diameteri  «  major  eft:  fubtensa  parti  -^^-^  circumterentix 
totius,  &  adhuc  major  fubtensa  t;j^o  circumferentiae  feu  latcre 
Chiliagoni  Orbitae  «^'*u-(rjet.  infcripti.- 

Corolll 

Hinc  autem  fequkur ,  quia  amUtus  Chiliagoni,  (qui-quiderB 
«41,  I  a  cscedit  tres   diameiros  Orbirae  anrtuae  cui  infcribitur,  ciira  vel 

$  ftf.  1 5. 4'    ambitus  hexagoai  ^  arquei  trcs  diametros  lui  circuli ,)  lainor  cfl  miire 

diametris 
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diametris  folif ,  &  adhuc  minor  tricies  mille  ^iametris  Lutia^aut 
icrrae ,  Diamctrum  Orbis  revoluiionif  annusc  Cquem  mundam  vo- 
cant ,  rainorem  effe  decies  mille  diametris  terrz ,  mnltoque 
minorem  y  ccntrum    Myriadibus    mytiadum  ftadiorum  ,   fmyhP''^' 

10000  X  lOOOOOO. 

Novcm  primi  gradus  feu  Periodi  ab  unitate  in  raiione  decupla 
(cjuae  ad  pracfens  inftitntum  abunde  fufficit )  progredienti  vocentur 
Nuraeri  Prirai :  &  gradas  ofto  praeter  unitatera  Odas  Priraa.  Ifli 
vcronumeri  coramode  fatiscxprimi  folent ,  notis  puta  difiin^^iy  ad 
Myriades  &  ad  Myriadum  Myriades  notis^illis  repctitis.  Dcin  no- 
vcm  gradus,qui  proximc  fequuntur  incipiendo  a  nono  feu  ultimo  gra- 
du,  numcrorum  priraorum,  appellentur  Numcri  Sccundi  nccnon  odo 
ipfius  gradus  exccpto  itidem  primo,  Odasfecunda :  Atque  ita  porro 

3.  Si  numeri  ab  unitate  proporiionalis  fuernnt,  ui  r~*'^'^i 

h^l^^'2^  l\i?H^  ^i.&aliqui  jv,9  ex  eadem  analogea  feferauItipK^ 
caverint,  faftus  inde  nuraerus  ( «5^  *  9  =  )  ;t  aequalis  erit  ipfi  k  ,  qui 
tanium  diftet  a  0  niajore  muJtipjicaniium ,  quantum  minor  ab  unitate 
ineadem  analogia. 

Quippe  *  ^  "l"*;.f '  <5c  «t.  «T^ ::  9.  ^  :  quare  ^  9  ^  feu  ;:^  =r  a.K  a  hyp.  05*  14.7. 

=  «^  A.     Patct  etiam  h^*  diftarc  ab  unitatc  qumtus  efi;  numerus  ^  5  ax^^j, 
ex  utrifquc  conflatus,  quibus  fe  invicem  multiplicanres  J^,(i  ab  unitate 
abfunt.     Siint  cquidcra  «  4,3/5(^56  C»^>  9 ,  quoi  ipfe  9  ab  unitate 
diftat ,  ar  »>  x,  \y  funt  uno  minorcs ,  quam  quibus  ^  diftat  ab  unitate  i 
etenim  una  cum  9  totidem  erunt. 

Hisigitur  panim  poCtis,  partira  vero  demonftratis,  quod  jim 
proporiiam  eft ,  oflendemus. 

Prcpojifio  Princeps, 

Arenaf  nuraerus  i  quacmagnitudinem  obtincat  sfqualem  Sphacrse 
!l:ellarum  inerrantium  ab /^ri/?;src/f?<?  pGfiraf ,  minor  eft  mille  My- 
riadibus  o^lavorum,  quosvocamus,  numerorum-,  tantura abeft  uc 
fit  vel  infinicus  vel  ineffabilis. 

Quia  diatnetcr  papaveris  eft  ad  digitum  : :  (i  .  40  ^; :  40  .  1 600  a  oj^v-».  ss 
::)  1600.64000;  Sphaera  cx  di^metro  digitali  non^  continebit  b  if»  i^ 
plufq^uara  64000  papavetum  globoforum,  live  ^arenarum  64000  yk 

lOOCO, 
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locoo,  hoc  eft,rex  myriadcs  myriadura  quatuorque  myrladum  raillj^ 
=r  fes  h'^  -(-«quaicrraillibus  myriadum  *.' :  atqui  cr  decem.*'*.  No- 
tncrus  autemarenarum,  quas  capit  fphaera  ex  diametro  centum  digi- 
torum,  adcoque  ^  fphaerx  exdigitali  diametro  rouliiplex  centum  my- 
riadibus,  minoreft  loooooc  xdeccm  «'*,  hcc  eft,  minormiUe  my- 
riadibus  rt*^ :  Nara  lo  a"  x  loooooo,  qui  fit  ex  i  o  «"  termino  de- 
cimo  ab  unitate  in  ratione  decupla,  &  ex  i  oooooo  tcrmino  feptirao 

c  tmma  5.  'crit  progre/Tionis  iftius  terminus  dccimus  fextus ;  0^0  autem  primi 
termini  pertinent  ad  n^ ,  &  ofto  fequemiura  ultimus  valet  mille  my- 
riades  ^  »''.  Rurfus  numerus  arenarura,una  cura  raonade  quibus  con- 
ftat  fphacra  ex  diametro  decies  raille  digitorum  ,  qui  quidem  ftadiura 
fuperant,  hoc  cft,  fphaera  ^' centura  myriadibusmultiplex  fphafraeex 
diameirodigitali,  minor  efl  loococo  x  millemyriadesH^',  hoccft, 
minor  decem  myriadibus  <^«"^,  five  progreflionis  iflius  termino 
(i<^4-7 — 1=0  ^^"^S  quandoquidem  oftoprimiterminicum  uni- 
tatepertineantad«',  Oclofequentcs  ad  m^',  &  cacterorura  fcxultimus 
definat  in  decem  myriades  n^\  Numerus  ctiam  arenaruro,  quibus  rc« 
pletur  fphapra  ccntura  fJadiorura  diametrura  habens  adcoque  fphaerac 
ex  diametro  unius  fladii  raultiplcx  myriadibus  centum ,  rainor  erit 
1000000  X  decem  myriadesn'^',  five  progrcflionis  termino  (22-]- 
7 — 1)  28"',  hocef},  minor  niille  unitatibus  •^/ «'^  Pariter  fphaera 
cxdiametro  dcnum  miUiura  ftadiorum,  adeoque  fphaerae  centum  fla- 
diorum  diametrum  habentis  multiplex  centum  myriadibus,  continet 
arenarum  numerum  minorem  looooco  x  1000  unitates  ^/«'^fivc 
termino  progreflionis  (28-^^7 — i)  54'"^,  hoc  efl,  minoremdecem 
unitatibus  <i^m\  Dcin  fphaera  ex  diametro  centum  myriadum  fta- 
diorumcontinctarenas  paucioresquam  loocooo  x  lounitates^»", 
feu  quantitatem  termini  40"^*,  hocefl,  pauciores  quamrailleray- 
riades^^n^  Itfra  fphaera  ex  diametro  decies  millcmyriadura  fta- 
diorum  habet  arenarum  numerum  minorera  loocooo  x  milJe  my- 
riades.^»',  feu  termino46'°,  hoc  efl,  minorem  myrfadibus  decem 
^  n''  :  Et  fphaera  ex  diametro  ccntum  myriadum  myriadura  fladio- 

d  cer.ltm.  i.  rura  ,  quae^  orbis  annui  diametro  major  efl  continet  arenarum  nu- 
merum  minorcm  1 000000  x  myriades  decem  ^  n'^  five  terraino 
S^^^o,  hoc  efl,  roinorera  millc  unitatibus  ^ »'''''.  Ergo  niundus 
veterum  Aftrologorum  feu  orbis  revclutionis  annuae  non  capit  tct 
arenas  quot  funt  miileunitates  1^/»^''^  Denique  numerus  arenarutB 
quae  fepleant  fixarum  fphaeram  Jrifiarchicam  ,  minor  efl  millemy- 
riadibus -^  »'■'*.     Quoniam  enim  diametri  terrae ,  mundi  Aflrolo- 

«  H;p.  i.        gorum ,  orbifque  lixarnm  foit  -rr%  oftensaque  eft  diaraeter  raundi 

ifiius 
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iftius  roUipf^ioooo  diatnetris  terrat,  crit eriam  fixarum  orbis  dia- 
meter  rainor  loooo  diametris  mundi,  &  fixaruro  orbis  ^  minus  de- 
ciesraiDies  decicsmille  myriades  mundorum:  undenumerus  arena- 
rum ,  quas  cominebit  fphacra  acqualis  fixarum  orbi  juxta  Jrifiar- 
chum  ^  minorerit  1 000000000000  X  millc  unitates  ^/m'",  fivc 
progreflionis  termino  (i3+5'i — i)  <^4",  qui  eft  gradus  oftavus 
4^  »'»1*»;  mifTOi!  mitte  myriadibas  ^  v^^h  Patet  crgo  propofitum. 
Haec  auiem  >  itx  Gelo  l  quamplurimis  quidera  y  qui  Matheraaticis 
inftruftinon  funt,  non  admodum  crcdibilia  forc  arbitror:  illisvero 
qui  ea  didicerunt,  &  circa  diftantias  &  magnitudines  terrae ,  folis, 
mundiquctotiuselaborarunt,  credibijia  prorfus  effe  proptcr  dcmon- 
ff rationem.  Quapropter  &  de  his  ipfis  fpeculari  aiiquos  non  abfur- 
dum  efle  exfftimavi. 
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ARCHIMET>IS 

E  X  O  T  E  R  I  C  A. 


PRaeter  illa  Archimedii  operaquac  hic  exponuntur,  alia  mc- 
morat  Rivahus  partim  ab  Jrchimede  fcripia ,  partira  ab 
illo  faAa ;  fed  quorum  particularis  notitia,  prac  icraporunj 
injuria,  ad  nos  non  pervcnit. 

I .  Ex  VitrHvio  ad  hunc  fenfura  narrat.  Cum  Hiero  Syracuf^* 
rnm  Rcx,  Aurum  ccrto  pondcre  Artifici  tradidcrat ,  qui  Coronam 
indc  conficeret  •  pofteaque  intellcxerat  Artificem ,  Auri  parie  fur- 
repta  ,  Argentum  acquali  pondere  fubflituilTe  ;  Archimedemende  rc 
confuluir.  Ille  aatcm  Balneura  ingre(Tus,  effluentcm  aquara  confpi- 
catus ,  hinc  anfam  cepit  determinandi ,  quantum  Auri  furreptum 
fuerat  ;  flatimque  prae  gaudio  nudua  exiliens  Balneo  ,  vociferatus 
*£t/ji)»^, 'Eujiii/jj,  dumum  fe  contulir.  Nempe,  cumAurum,  ejuf- 
dem  ponderis,  minoris  molis  fit  quam  Argentum ;  molefque  cor- 
poris  irregularis  non  aptius  colligi  poflit,  quam  cx  Aquac  menfura 
cujus  locum  occupet  ^  explorato  primum  ,  quantum  fpatii  in  Aqua 
occuparet  Corona,  quantumque  Aurum  purum  ejufdem  ponderis, 
&  quantum  denique  aequalis  ponderis  Argentum  ;  tiinc  calculocol- 
ligendum  cjfTe,  quantum  Auri<5c  quantum  Argenti  raifcuerat  Ariifcx. 

Inven:um  certe  Jrchimede  dignum.  Se(^y  quomodo  ilJe  calculum 
inflituerit ,  &quania  fubtilitate  fingulorum  molem  rimatus  eft  ,  non 
exponit  VitruviHs -^  contentus  rem  crafliiis  expofuiffe,  quam  ipfam 
(puto)exccutus  cfty^rc/&/w^^/.  Er,  fiquid  ea  de  re  fcripfit  ^rc^i- 
fwf^wipfe,  periit.  Alii  alios  modos  exporucrunc ;  inter  quos  G^i^^- 
taldniy\T\  fuo  Archimede  promoto ;  aiqne  lohiin»es  Baftifia  HodiernA, 
in  fuo  Archimede  Kedivivo  .y  impriffo  Prf^orw/  Siculorttmy  in  4% 
Anno  1644  Italice'. 

Calculus  fic  commode  infliruirur.  Pondus  Auri  quanrum  eft 
Coronx,  occupet  fpaiium  L  ;  Pondus  Argenti  huic  afquale,  fpatium 
L  H-  M.  Pondus  Ccronse,  fpatium  L  -+-  \\  Ergo,  ut  N  ut  ad  M, 
fic  pondus  Argcnti  admixti,  ad  pondusCoronx.     Nemfe  fpatii  in- 

crementura 
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crenttentum  M  prodiret  fi  toiura  Aurura  Argento  commutatum  foret . 
adeoque  incrementum  N,  oftendct  quantum  jam  coramutatum  fir. 

2.  Ex  Athen£9  &  Biodore  ,  Cochleam  A)xhimedts  raemorat  ad 
Aquam  ex  Sentina  ftupendi  Navigii  Hieronis  exhauriendara ,  unius 
hominis  opera  :  eandemque  machinara  ad  aquas  ex  Fodinis,  Lacubus, 
fimilibufquc  exhauriendis  adhibitam.  Rccentiores  ex  conjefturii 
hujufmodi  figuram  accommodant :  &  fpeciatira  Ghido  Vbaldtu  in  pe-  Fig.  2  84; 
culiaii  Tratou. 

3.  t.xAthen<£Oy  mtmotit  Archime^ls  Helicem ,  cujusope(cura 
paucis  aliisinftruraentis)  f^upendum  illud  navigiura  in  mare  deduxit 
Archimedes.     Figurara  hujufmodi ,  exconjeftura  fupplent.  Fig.zSr 

4.  £x  Zetze  &  Orihafio,  recenfet  ArchimedU  Trifpaflum,  qno 

7000  mediorum  pondusattrahebat.    (Nefcio  an  50000  legendum  c-       ^^ 

fitj  propter  'a%v\i\LMU^\j:i^iy.v:v.^    Figurafquc adhibet  has  duas.  *^'  ^ ^  * 

5.  Ex  Vol^hio^  &  aliis,  raeraorat  Archimedis  Torraenta  BeHica,  ^  ^* 
Balliftas,  Catapultas,  Sagittarios,  Scorpiones,  Manura  ferream  cum 

catena  (Tollenovis  inftar)  aliuraque  apparatum,  quibus  contra  co- 
pias,  navefque,  Marcelii  5c  a/lffii  pugnatum  eft. 

6.  Ex  Galem  &  ZetK.e^  Archimedis  noe<a  memorat,  fcu  fpecula 
Uftoria,  quibus  Marcelli  Naves  incendebat.  De  quibus  Cavale- 
riuiy  in  tra£latu  pofthurao,  Bel  Specchio  Vflorio,  (Bo»om<e  irapreflb 
in  4°,  Anno  1650.)  Italice  fulius  agit. 

7.  Ex  Zet^e^  P^ippo^  &  TertHlliam ,  raeraorat  Archimedis  Pneu- 
matica  ^  Hydrofcopica :  nec  hujufmodi  tantum  Inftrumenta  con» 
ftru(^a,  {t^  &  iibros  ab  Archimede  confcriptos. 

8.  E\C/afidiar.o,  A/-chiMedi 'S.^pousoTroiietv  mQmotit -^  feu  raachi- 
nam  Coeleftium  motuum  aeraulara. 

Verum  quum  horum  omnium  nihil  jamexftei  abArchimede  con-.= 
fcriptura  j  non  nifi  ex  dubiis  conjedturis  fuppleri  polTunt. 
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In  Citaiionibus. 

Prop,^.nota(,fre  17.6 Ugt  \i.6.pr.\6.u.5,\^  hujus/ 12  hu;us.  pr.2a.tt,c,^.6  LJbri  I. 
/.i.^,;r.33.«.c,4./ 4.2.  pr^^2n.c,ii  hujus /37 hu-us,  ^r.  44  «.  a,  3  i  hu^us/.j^ 
hu;us.   pr.^S.H.i,  7.1  /.7.5.  pr.^^.».  g,  4.1  /.4.5.  pr,  51.  ».m,  7.1  /.  7.5. 

Pro;.  2. «o/flg,  pro  6.SSi^  ax.  i  /«r^e  6  &  5.».    pr.  4.  «. g,  5  3.  hu>  /.53.1  Libri  II. 
huju'?.    fr.  48.  «.  g,  J«;?  hac  titatio  (17  ax.  i.) 

Prop.  4.  «0/»  a ,  fr»  cor.  44  hujus  /p^?  cor.  1  j.z  hujus.  pr.  8. «.  k,  8. 1  /.4.3  Libri  III» 
huus.  pr,\6.H  d,  (^fr.  i#jl7, 18,19.«.  b,my?«^fl/«/ro  1^.5 /.  4.5.  fr.20. 
u.c,  16. ■^1.^.6.  pr.  II.  tt.h,  J{f.^  l.  4.6.  pr.  12.  tt.li,  2.6  1.6.1.  fr.  i^. 
M.b,  1^.5 /.  4.^.  fr.  t3.«.d, /.  facilededucitur  ex  i  y.-3  kujus.  pr.^^.n.d, 
1.^/.  ^.2. /'r.34«.c,  15.^/.  1(5.^.  ;r  37.«b,  49&  $i.hu]us,/.  2  &  11.3  hujus. 
/»^.44.«  bjCS^pr.^^.M.c^/Jro  15  6/.I5.6.  pr.5^.«.p,ex  i  vel  4.^/,^,  vel  4.3. 

Pro;.i4  tiota  a,;irocor.i4  hujus /*|e  5  hujuspr.i^.«.b,56.i  hujus/.^^.^  hujus.  Libri  IV. 
?r.  1 1 .  K.a,  6  hujus  /.  S  huju<;.     f  r .  2 1 .  «.b,  i  5  hujus  /.  1 7  hujus. 

In  Schcmaiis. 

Fig.i4.j^«y?//iiMF  G.  Hg.^^o  deefiDubi  EH  eccurritfeflioni.  fi^.i^^.froH 
lege^.  B^.i^i  deeJfDu^ilivtam  ^C  biJecatKh,  fi^.\y6.deeJlE.  fig.  l^^.dee^ 
uli Y  ubi  LX  d*nmetro  eccttrTit.  iig.ij6.deefi  E  ubi  DK  JeBioni iKcurrit. 
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